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THE CINCINNATI-NEWPORT HIGHWAY BRIDGE 
across the Ohio River is to be formally opened on 
Saturday, Aug. 29. The total length of the bridge 
is 2,916 ft. The main channel is crossed by a canti- 
lever of 520-ft. span. The shore arms are 252 ft. in 
length, and beyond them, toward the Kentucky 
shore, are two trusses of 254 ft. span. The remain- 
ing spans are considerably shorter. There are 9 
piers containing about 12,000 cu. yds. of masonry, 
and all were carried to a foundation on rock. The 
bridge is designed for alive load of 85 lbs. per sq. ft., 
with additional provision for concentrated loading. 
The width of the toadway between trusses is 24 ft., 
with a 7-ft. walk on each side. The clear height of 
the channel span is 108 ft. above mean low water, 
and the towers at the endsof this span are 85 ft. 
above the masonry and 190 ft. above the pier foun- 
dations. The owners of the bridge are the Central 
Railway Bridge Co., of Newport, Ky., of which Mr. 
Jno. A. WILLIAMSON is President. The King Iron 
Bridge & Manufacturing Co. took the contract for 
the whole structure. The plans and specifications 
for the work were made by Mr. G. BKoUSCAREN, 
Consulting Engineer, and the construction was su- 
perintended by Ferris, Kaufman & Co., of Pitts- 
burg, Pa. The engineers for the contractors were 
Messrs. A. H. Porter, Geo. E. Girrorp and F. C. 
OsBorN. 


THE NEW TUNNEL UNDER THE THAMES at Black- 
wall, London, England, is to be built under the su- 
pervision of the London County Council, and pro- 
posals for its construction will be received until Oct. 
12. It will be a carriageway and footway tunnel, 
built by the compressed air system, and is to be 
maintained by the contractor for 12 months after 
completion. Bidders are require to declare in 
their proposals that they pay such rates of wages 
and observe such laws of labor as are generally ac- 
cepted as fair in their trade. In accordance with 
the absurd system still in vogue, intending bidders 
must pay for the privilege of examining copies of 
the drawings and obtaining the  specifica- 
tions, bills of quantities, forms of proposal, etc., the 
fee in this case being $50. The tunnel will be 27 ft., 
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and 23 ft. outside and inside diameter, with a road- 
way 16 ft. wide and 2 sidewalks. The estimated cost 
is $400 per lin. ft. The project has been reported on 
by Sir BENJAMIN BAKER and Mr. GREATHEAD. 

THE DANUBE IMPROVEMENTS AT THE “IRON 
GATES” are reported as in rapid progress. The 
Lobnitz rock chisel is being successfully used in re- 
moving ledges. At Greben, an entire promontory 
has been removed and a dam nearly four miles long 
has been built. American Ingersoll and French 
rock-drills are employed in the removal of rock 
under water. 


FRENCH ENGINE-DRIVERS AND FOREMEN are here- 
after to be recruited by the railways of France ac 
cording to rules and requirements of fitness fixed by 
the Minister of Public Works,M. YvesGuyor. In 
an official circular just issued, M. Guyor calls the 
attention of managers of railways to the fact that 
the law of Nov. 15, 1846, distinctly states that ** No 
one can be employed as an engine driver unless he 
produce certificates of capacity filled out according 
to forms determined by the Minister of Public 
Works.” This law has not been enforced until now, 
as it was deemed essential to first make uniform, 
on all the railway systems, the signals to be used, 
and to otherwise improve upon the practice on these 
roads. This uniformity of practice is now an accom- 
plished fact, and the Minister believes that the time 
has come to enforce the old law, in the interest of 
the greater safety of travelers. He, therefore, de- 
mands that each manager inform him as to the 
rules in torce on their lines in this connection, how 
these mechanics are recruited or trained, and what 
are the conditions of fitness required for service. He 
wishes them at the same time to send in such sug- 
gestions as they see fit for a standard set of regula- 
tions covering the points in question. 


THE MOST SERIOUS RAILWAY ACCIDENT of the week 
was a rear collision, Aug. 19, between two freight 
trains ona bridge at Montclair Junction, 2 miles 
from Baltimore, Md.,on the Baltimore & Ohio R. R, 
The first train was standing on the track and the 
second was an extra train. One man was killed and 
2 were seriously injured. Quite a number of other 
freight train collisions have been reported, 

A TRESTLE at Yazoo Pass, Miss., on the Louisville, 
New Orleans & Texas R. R., gave way under a 
freight train Aug. 22. Two men were killed. A part 
of a temporary bridge across the Missisquoi river at 
Swanton, Vt., was washed out Aug. 22, throwing a 
team and several persons into the water, but all 
escaped. 


FLoops have done considerable damage in the 
neighborhood of Pottsville and Reading, Pa., and 
caused a washout on the Lebanon Valley R. R. A 
washout also occurred on the Mississippi River & 
Bonne Terre R. R., near Bonne Terre, Mo. 


LONDON Engineering haa followed the example of 
its principal rival, The Engineer, of London, and has 
formed a stock company, to be known as“ Engineer- 
ing” Limited. The capital stock is $900,000, issued 
in $50 shares. Judging from the names of the first 
subscribers, this incorporation is little more than a 
re-arrangement of interests among the previous 
private owners of that prosperous journal, Messrs. 
HOLLINGSWORTH, MAW and DREDGE. 


AN EIGHT-WHEEL CABLE CAR seating 48 pas- 
sengers isin use on the One Hundred and Twenty- 
fifth Street & Amsterdam Avenue Cable Ry. in New 
York City. Owing to its length and weight the 
car has two grips, one at at each end, and both 
operated from either end of the car. The seats run 
crosswise, with an aisle through the center of the 
car, and seat two persons each. They are upholstered 
with woven cane. The car is lighted by gas froma 
storage tank carried on the truck ; one filling of the 
tank lasting 24 hours. Without over-crowding, as 
the crowding of street cars goes, the car will hold 
80 passengers. 


STEEL TIEs are being manufactured by the Lacka- 
wanna Iron & Steel Co., of Scranton, Pa., for the 
Morrell Metallic Railway Tie Co., of New Jersey. 
The ties are to be experimented with on the Dela, 
ware, Lackawanna & Westerh and New York 
Susquehanna & Western. 


179 





THE GROSS EARNINGS OF RAILWAYS inthe United 
States for the month of July, according to the F?- 
nancial Chronicle, show a large increase over those 
of July, 1890, both in amount and ratio of gain. The 
earnings of 146 roads are $41,674,357, an increase of 
$3,273,641, or 8.52%. This is the largest gain of any 
month of the present year. Twenty-two roads ex- 
hibit gains of over $40,000 each, and an aggregate 
gain of $2,896,211, or a very large percentage of the 
increase shown by the total 146 roads. Six roads 
show decreases of over $40,000 each, or an aggregate 
decrease of $369,665. : 


THE BROOKLYN ELEVATED RAILROAD COMPANY 
filed its report this week with the Railroad Commis 
sioners for the quarter ending June 30, as follows: 





1891. 1890. 
Gross earnings................ $460,767 $4136,27 
Operating expenses..... ‘ 251,298 246,700 
Net earnings .... ........ 209,469 
Other income...... 2,896 


Gross income........ aaiaticesieantiea tsa 
Fixed charges..... 159.897 
Net income 52,468 








ete anc enaoe 41,224 
The general balance sheet shows resources of $26,- 
346,123, including $26,163,994 cost of road and equip- 


ment and $23,937 cash on hand. The liabilities of 
$26,346,123 include $1,328,360 capital stock, $12,625,- 
000 funded debt and $157,873 profit and loss surplus 


A NAVAL TORPEDO AND WAR COLLEGE is to be 
built at Coaster’s Island, R. I., under an appropriation 
of $100,000 made by the last Congress. The plans are 
prepared and bids for construction are asked for, 
Th€ new building, 210 x 48 ft., will be placed near the 
present war college. 








THE GOVERNMENT RAIN-MAKERS, according to 
dispatches of Aug. 26 from Midland, Tex., have suc- 
ceeded in producing nine showers and one “ big 
rain” by the use of oxyhydrogen balloons and dyna- 
mite. The most satisfactory result is said to have 
been obtained with a cloudless sky and every indi- 
cation of a very dry condition of affairs. Within 5 
hours Gen. DYRENFORTH exploded 5 balloons and 
about '¢ ton of dynamite in 10 to 201b. lots, scattered 
overalong line. The bombardment ceased at 10 Pp, 
M., and at 3 A. M. a tremendous clap of thunder was 
followed by a heavy rain, which fell for several 
hours. At 84. M. the rain ceased, but the explosion 
of more dynamite caused it to fall again. This later 
experiment was repeated several times. The party 
now go to El Paso for further tests. 

A NEW ASPHALTUM-LIKE INSULATING MINERAL is 
said, by the Boston Transcript, to have been dis- 
covered in Texas. According to report it looks like as_ 
phaltum, is impervious to water and “unaffected” 
by heat, acid or alkalies. The further claim is made 
that it is a “ perfect” insulating material, that used 
as a paint, it will resist the action of heat, salt air, 
salt or fresh water, gases, etc. This is all very won- 
derful—if true. The description of the new mineral 
reads as if it were intended to discover something 
that was to take the place of the decreasing supply 
of gutta-percha. In every detail of its many sup- 
posed uses it is described as far superior to that val- 
uable gum. 


THE COMPARATIVE POPULARITY of radiai stay and 
Belpaire boilers for locomotives has been investi- 
gated by the Railroad Gazette, and we compile the 
following table from the reports given by the differ- 
ent locomotive builders: 

No. or ¢of No.or tof No. or % of 


Name of crown bar Belpaire radial stay 
Works. Period. boilers boilers. boilers. 
f ll mos.. 
Baldwin.... ae 236 76 674 
\ June 1,91 
Schenectady* Two yrs. atte 20 32 
Pittsburg..... 15 mos.t cnn ana anit 
Cooke ....... Year. 60.35 3.8% 35.8% 
Rogers... Year. 684s 1544s 16% 
Year : 
Brooks..... ending 942 None. 6% 
Jape 1,91 j 
— Principally 
New York. endin } 17% 
June 191 COWS CREE 4 
ear } 
Rhodel’d..4 ending > 131 6 72 
June 1,91} 
Year (for ro-\ 
Portland... 4 ending 4 * bee }None, 
June 1,91 plows. ) 
Year 
H. K. Porter, end 99 None. 9 
July 1, 


ee 


* Company has built 557 locomotives in past two years. 
t Only one Belpaire boiler. Majority of all output has 
radia} stays, and majority of inquiries specify that ty pe- 
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The Railway Situation in Nicaragua. 

At the time of the expedition of Senator MILLER 
and his party to Nicaragua and the canal, last April, 
some inquiry was made as to the railway develop- 
ment in that state. The result is given in the accom- 
panying map and description. 

At the present time the only railway in operation 
in Nicaragua is the government line from Corinto. 
on the Pacific, to Momotombo, on Lake Managua 
(58 miles); and from the city of Managua to Granada, 
on Lake Nicaragua (33 miles). These lines are con- 
nected by steamer on Lake Managua, the distance 
from Momotombo to Managua, by the lake, being 30 
miles. The railway was built and is operated by the 
government. The gage is 3 ft. 6 ins., and the rolling 
stock is of American manufacture. The manage- 
ment of the line is only fair, and in other hands than 
those of government officials this road could be made 
more useful than at present. As partly indicated 
upon the map, which is a copy of one hanging inthe 
office of President ROBERTO SACASA, and is not ac- 
curate in its general delineation of the country, the 
country lying between Managua and Momotombo 
is much broken up and a difficult one for railway 
location, It isa voleanic region showing traces of 
comparatively recent convulsions in the form of 
great streams of blackened lava. The volcano of 
Momotombo (not shown, but just north of the town 
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of that name) is even now sending out plentiful jets 
of sulphurous smoke from its summit. 

From the town of Momotombo the government is 
slowly building a line of railway northward to 
Sebaco, 80 miles distant. The work is being chiefly 
done by convict labor, and the ultimate object of 
the road is to furnish transportation from the min- 
ing and coffee regions around Sebaco, The maximum 
gradient on the line is 3°,, for short distances only, 
and there are no tunnels, only 5 bridges, and the 
work is generally light. The estimated cost is about 
2,200,000 soldes, or about $1,430,000 gold. There is no 
telling when it will be completed under the present 
erratic system of construction. 

The Atlantic Railway of Nicaragua is a line pro- 
moted by English and American capitalists, and it 
is now under construction. It leavea Lake Nicara- 
srua at San Ubaldo, and terminates at Boca de Rama, 
65 miles above Blewfields, and 314 miles inside the 
boundary of the Mosquito Reservation. Between 
these points the distance is 128 miles. The gage of 
the railway is 3 ft. 6ins., the maximum gradient is 
2'¢°., and the divide is crossed at an elevation of 610 
ft. above the sea by a tunnel 1,800 ft. long. There 
are two other shorter tunnels on the line, At the 


time of our visit the whole route was being cleared 
for a telegraph line, all land rights were said to be 
secured, and the grading done for a distance of about 
{ miles. The concession is good for 7 years with the 
right of extension, under certain conditions, for 2 
years more. The engineers are James Livesey & 
Sons, of London. 

The river Rama, at the terminus of the railway, 
has from 30 to 40 ft. of water in it at all seasons; but 
the bar at the mouth, near Blewfields, will only per- 
mit vessels of 12 ft. draft to pass in the dry season. 
From San Ubaldo to El Cuchillo, about 45 miles from 
Lake Nicaragua, it is comparatively easy work, with 
an undulating ascending grade. From Cuchillo to 
the divide and beyond the road is located overa 
series of rather sharp hills, and the work is corre- 
respondingly heavy. 

The business expected from the completion of this 
line is the carriage of the mails and practically all 
of the imports and exports of Nicaragua, at least 
until the Nicaragua Canal is finished. But aside 
from this traffic there is much fine mahogany on the 
Atlantic slope of the divide, which is now being 
taken out to some extent by Boston parties for the 
Pullman Palace Car Co. In addition to mahogany 
there are fine cedar and nispero forests, with many 
other varieties of valuable woods practically un- 
known to commerce. The railway company has a 
grant of 1,000,000 acres of land in the province of 
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THE RAILWAY SITUATION IN NICARAGUA. 


Chontales, lying in alternate strips along the line 
and at an altitude well adapted for the cultivation 
of coffee, cocao, and other tropical products. The 
province of Chontales itself is very thinly populated 
along the line of the road and the main industry is 
cattle-raising and the making of cheese ; transpor- 
tation assured would open a ready market for these 
products in the West Indies. 

Chontales is the most advanced mining region of 
Nicaragua. Gold is the exclusive metal found, and 
the principal district is about La Libertad. The 
richest mine is said to be La Garali, belonging to an 
English syndicate, but very indifferently managed. 
Five other mines in the neighborhood are in the 
hands of natives. The ore is usually of alow grade, 
yielding about 4¢ oz. per ton ; but it is so soft as not 
to require the use of a rock crusher. These mines 
lie at an altitude of about 2,000 ft., and water is 
plentiful. 

Between Rama and Blewfields the banks of the 
river are studded with banana plantations, and this 
is the great industry in that section. Not less than 
18 steam vessels, of 12 ft. draft, per month load with 
bananas and other tropical fruit along this river. Of 
the total product nine-tenths go to New Orleans. 
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The selling price at the time of our visit was 9 
cents, Nicaragua, or about 50 cents gold, per bunch 
of bananas. 

This same Atlantic Railway Co. has plotted upon 
the map shown several very ambitious extensions 
of the route just described, and we understand that 
they are included in the general concession. One of 
these lines connects the San Ubaldo-Rama line with 
the government railway at Momotombo and Gran- 
ada; and another connects Granada with Rivas and 
San Juan del Sur, on the Pacific. As Rivas isa town 
of about 3,000 or 4,000 inhabitants, and is situated in 
one of the richest sections of the state, agricultur- 
ally, the latter line would seem to be a good one to 
build. But affairs move slowly in this region, and 
the Nicaragua Canal and the opening up of this rich 
country to the outside world are needed to put life in 
to the various enterprises proposed, but awaiting 
some such event for realization. 


Tests of Three Systems of Fireproof Flooring 
Proposed for Use in the Equitable 
Building, Denver, Colo. 


By A. McL. Hawks. 

The office building of the Equitable Life Assur. 
ance Society at Denver, the methods of erection of 
which we described last week, is to be of fireproof 
construction throughout. 


ic2 


When the matter of fireproofing came up for de- 
cision, as several firms offered different systems and 
materials for use, each claiming superiority, it was 
concluded to decide the matter by a series of tests, 
It was arranged that these should determine the be- 
havior of each system of construction under the fol- 
lowing conditions: (1) A steadily increasing, quies- 
cent load to the limit of endurance ; (2); sudden 
shocks or blows; (3) sudden changes from a high toa 
low temperature; and (4) a constant high tempera- 
ture. The specifications for these tests, as drawn up 
by the architects of the building, Messrs. Andrews, 
Jaques & Rantoul, were as follows : 

SPECIFICATIONS FOR TESTS OF FIREPROOF-FLOOR ARCHES. 

General.—The tests shall consist of four kinds, as fol- 
lows: 

A.~—A still-load, increased until the arch breaks down; 

B.-- Shocks, repeated until the arch is destroyed; 

C.—Fire-and-water, alternating until the arch is de- 
stroyed; 

D.—Continuous-fire of high heat, until the arch is de 
stroyed. 

The tests shall all be upon arches 10 ins. in depth, with 
mid-web, built between I-beams 5 ft. on centers; length 
of arch along the beams not less than 4 ft. 

The hollow tiling used by each comipetitor shall be of 
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this kind and character; shall be of regular dimensions 
size, quality, weight, thickness of shell and web, quality 
of clay, hardness of burn and in all particulars to conform 
to his regular tiling and be the average material of his 
kind, and to be an average of his like arches and of his 
method of construction daily being used in buildings of 
like character to the Equitable. The tiling and arch used 
by each competitor shall all be alike. Each test-arch shall 
ne separate and distinct, built upon its own support and 
foundations, in order that the failure of one arch may not 
weaken the next. The foundations shall be strong and 
firm, to insure their remaining intact until the tests are 
finished, and shall be high enough to raise the bottom sur- 
faces of the arches to the height hereinafter specified. The 
foundations supporting the I-beams shall be of brick or 
stone. 

The ties, bars, bases, etc., for firmly and rigidly holding 
beams in place and to prevent any springing or spreading, 
shall be so strong and substantial as to prevent any 
movement whatsoever of the beams, in order that the tests 
may show the full capacity of the tiling. The arches of 
each competitor shall be built by himin the ordinary way 
of his method and kind, and there shall be no difference 
or variation between all of the arches of a competitor. 
In order that the arches may be ready to test at the earli- 
est day practicable, Portland-cement mortar shall be used 
in setting the tile—the mixture to be one part of cement 
to two of sand. The tiling in all the arches shall be left 
bare without either concrete on top or plastering on the 
bottom, in order that the tiling alone may be tested and 
the tests be expeditious. Each competitor shall provide 
four arches of his kind. 


DETAILS FOR EACH KIND OF TEST. 


Test A, Still Load.—This arch of each competitor shall 
remain in accordance with the general specifications, and 
the bottom of the arch shall be 2 ft. above the ground. 
Upon the top of the arch loose brick shall be piled, occu- 
pying a space of 3 ft. square (9 sq. ft.) in the center of the 
arch, and shall be piled up steadily and regularly without 
jars until the arch breaks down. This test shall be ap- 
plied to the arches prepared for it by all the competitors, 
at the same time, and they shall be loaded tothe same 
extent in the same space of time. 

Test B, Shocks.—This arch of each competitor shall re- 
main in accordance with the general specifications, and 
the bottom of the arch shall be 2 ft. above the ground. 
Upon the top surface of the arch there shall be dropped, 
from a distance above of 12 ft., a piece of timber 5 ft. long 
and 12 ins. square, and shall be so dropped as to land side- 
wise upon the arch about the center and parallel with the 
beams. The dropping of this timber shall be continued 
until the arch is destroyed. This test shall be applied to 
the arches prepared for it by all the competitors, consecu- 
tively, one after the other, and a record shall be kept of 
the number of times a blow is repeated before an arch is 
destroyed. 

Test C, Fire-and-Water.—The arch of each competitor 
for this test shall, in addition to the general specifica 
tions, be walled in with brick sufficiently to form a sort of 
furnace with a slight chimney and a draft to insure 
good combustion. There shall be af ash-pit and a grate 
provided, the top of the grate to be 2 ft. above the ground 
and the bottom of the arch to be 2 ft. 3 ins. above the top 
of the grate. The fuel shall be coal and wood, arranged 
toform an incandescent bed 8 ins, thick. The top of the 
arch shall be covered with loose brick to the extent of a 
weight of 300 Ibs. per sq. ft. over the whole top surface. The 
fire shall be lizhted at 8 o’clock in the morning of the day 
for the tests, and shall be made to burn rapidly and to a 
high heat, and uniformly over the entire surface through- 
out the period of an hour and a half, when a stream of 
cold water from a hose capable of throwing a stream 30 ft. 
shall be directed up forcibly against the bottom surfaces 
of the arches, and so continued for three minutes, after 
which the fires shall at once be renewed and continued 
for an hour and a half again, when the water shall be ap- 
plied as before. The fire and water shall thus be applied 
until the arch is destroyed. These tests of fire and water 
shall be begun at the same time, and the fires shall be 
kept to the same heat and in the same condition under all 
arches prepared for this test, alike. 

Test D, Continuous Fire.—This arch of,each competitor 
shall, in addition to the general specifications, be pro- 
vided with the same kind of grate, the same kind of fur- 
nace, the same kind of load on top, the same kind of hot 
fires, and all things the same as under “ Detail Specifica- 
tions for Test C,.” except that no water shall be applied 
The fires shall be continned and made to burn rapidly and 
vigorously and to a high heat uniformly under the whole 
surface of the arches prepared for it by the competitors, 
and shall be started at 8 o’clock in the morning of the 
day of the test and continned without intermission until 

the arch is destroyed. 


The three firms who entered the competition were 
the Pioneer Fireproof Construction Co., the Wight 
Fireproofing Co. and Thos. A. Lee. The style of 
each competitor's arch is shown in the illustration. 
All the arches tested were supported by 10-in. steel 
I-beams weighing 33 Ibs. per ft,, placed 5 ft, apart, 





center to center. The beams were tied together in 
pairs by two %-in. rods, 5 ft. 4 ins. apart, and were 
strapped at the bottom directly below these by 
bands of ¢ in. iron. The beams rested on four 
brick piers 12 ins. square, securely capped and footed 
by larger stones. The arches for the first and sec- 
ond tests were buiit with the bottoms 2 ft. above the 
ground. Those for the two fire tests had their bot- 
toms 4 ft. Sins. above ground. The furnaces were 
built with 8-in, brick walls, inclosing a grate 3 ft. 
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Section on A-B. 
Thomas A. Lee’s Arches, A 2,B5,C 8,011 





Wight Fireproofing Co.’s Arches, A3,B6,C9,D 12. 


TEST ARCHES USED IN THE COMPETITIVE TRIALS 
OF FIREPROOF FLOORING SYSTEMS 


3ft.6 ins. in size, set 2 ft. from the top of the 
ground. A draft was furnished bya brick flue 6 ins. 
above the grate. These furnaces were a little too 
narrow, as they supported the arches and prevented 
complete destruction, as noted further on. 

The Pioneer company's arches weighed, without 
mortar, 32 lbs. per sq.ft. when new. After the tests 
some of the tile which were unbroken weighed, as 
they were in place, 40 lbs. per sq. ft. THomas A, 
LEE’s tile weighed, dry and without mortar, 34 Ibs. 
per sq. ft., and after the tests weighed 4344 Ibs., in- 
cluding mortar and water absorbed. The Wight 
company’s arches, without mortar, weighed 40% Ibs. 
per sq. ft., and as it stood in place, including mortar, 
43% Ibs, 

TESTS OF ULTIMATE STRENGTH. 


The tests for ultimate strength of arches A-1, A-2 
and A-3 were begun when the arches were not quite 
four days old. As no failure that occurred could be 
traced to weakness of the mortar, it is believed that 
it was sufficiently set to develop the full strength of 
the tile. In loading the arch it was decided to use 
pig iron instead of brick. A crib 3 ft. square and 
4 ins. deep was placed on each arch and filled from 
the arch tothe top with dry sand. The weight of 
this crib and sand was about 430 lbs. in each case. 

Pioneer Arch, A-1.—The pig iron was weighed 
carefully and placed on the sand so as to avoid 
shocks. With a load of 1,917 lbs. of iron the deflection 
was 0.01 ft. With 5,429 Ibs. the arch broke without 
warning and without the deflection being measured. 
The right-hand abutment pieces seemed to give way 
first, and then the whole arch fell in a mass. 

Lee Arch, A-2.—The loads and deflections were as 
follows: 


DOD Be oii ncen, cucnstsccccdgccsccccccccconcooncrocns 0.015 ft, 
GI Pe eve tcdincdinesiec “cescsdcccese sesveevseas 0.016 ft. 
BR ain he5 cs diwec aise a es cecassicvcesecses sacdete 0.024 ft. 
iiss ines inn dcas chekeseacinscesee, cogeettteunae 0.038 ft 
pS Perper is seer erie ee itera te 0.040 ft 

SNe seve sdvivagum anata dabai'ccccnsnecteseadanee 0.055 ft 

SRG wk ua Cabs cavnetncqrcheviebedvro- coche #eepeaee 0.065 ft 


When the load reached about 12,000 lbs., the steel 
beams deflected considerably in a horizontal plane, 
and so increased the vertical deflection of the arch. 
When the load reached 15,145 Ibs. the horizontal de- 


flection of the beams at the center reached ‘¢-in. 
The test wasconcluded at this point, as there was 
danger of the pile of pig iron toppling over. After 
two hours the load was removed and the beams and 
arches came back to their original position. This 
arch was afterward broken by a blow from the 
block of wood used in theshock test, failing at the 
third blow, the stick falling from a height of 10 ft, 

Wight Arch, A-3. 
as fo!lows: 


The loads and deflections were 


2.538 lbs Imperceptible. 
3.073 Ibs. . 0.008 ft. 
6,012 Ibs . OT ft. 
8,024 Ibs. : is / 6.018 fr. 
8,574 Ths. ? 


When the load reached 8,574 Ibs. the arch sud 
denly collapsed by the shearing off of the abutment 
pieces before the deflection could be observed. 

From these three tests it will be observed that 
the arches made of dense fire-clay, with hollows 
parallel to the beam, deflect but little in loading 
and collapse suddenly ; while with the Lee porous 
terra-cotta material, and with the hollows running 
at right angles to the beam, the reverse is true. 

TESTS OF RESISTANCE TO SHOCK. 

In the test for resistance to shocks the specifica 
tions were changed to blows from a stick 12 ins. sq. 
and 4 ft. long (weighing 134 Ibs.), dropped from a 
height of 61t. for the first blow, and gradually in- 
creasing. The tops of the arches were first covered 
with about 1'¢ ins. of loose sand. 

Pioneer Arch, BA,—The first blow, from a height 
of 6 ft., dropped on the middle of the arch. and at 
right angles to the beams shattered it completely. 

Lee Arch, B-5.—The results of the shock test on 


this were as follows: 
stick paralle) 
or at right 
Number of angles to 


Height of Effect. pro- 


blow. drop. beams. duced, 
| re | Tight angles ..no effect. 
Redd cécncaMewiivesiddent parallel. i broke 
bottom web 
of one tile. 
3 oo Qiedaactiaes right angles no effect 
4 sé bxeill neat parallel. ...... broke bot 
tom of two 
tiles 

) 8 ft.... right angles. ... broke off 

part of rear 
rib. 

Goa ba anes 8 ft parallel........ . broke key 
on rear 
course 

Bi gakdeske 8 ft ..rightangles.. .whole rear 

course fell 
out. 

s 8 ft parallel..... .. front key 

broke. 

Dixtcadensdacsce chines right angles puncheda 

hole 
through the 
middle of the 
arch. 
ee OO ics « parallel........ 4 ribs gone 
: ee | aes parallel........ the arch fell. 


Wight Arch, B-6.—The first drop from a height 
of 6 ft., at right angles to the beams, broke the 
skewbacks to pieces and the arch fell with only one 
intermediate tile broken. 

In these tests the tile made of dense fire-clay 
showed themselves to be very brittle, breaking al- 
most like glass ; while the tile made of porous terra 
cotta stood the shocks very well and oniy broke 
after considerable pounding, breaking a little at a 
time and standing after numerous holes were broken 
through. 

HEATING AND COOLING TESTS. 

The tests for fire and water and continuous fire 
were carried on under the supervision of Thomas, 
Shepard & Searing, mechanical and electrical en- 
gineers. The arches were loaded by piling brick on 
top until the load reached 300 lbs. per sq. ft. The 
temperature was obtained; by a Le Chatelier pyro- 
meter. 

Pioneer Arch, C-7.—The temperature was 1,300° 
Fahr. after the fires had been burning 1'¢ hours. 
Water was then applied for two minutes, causing the 
bottom web to fall from two tiles. Forty-five minutes 
afterward the temperature was 1,650° Fahr., and 
water was applied for 4 minutes, breaking the bot - 
tom webs on many tiles. In 1‘¢ hours more, ata 
temperature of 1,350° Fabr., water was applied and 
the arch fell in ruins. 

Lee Arch, C-3.—Eleven times the water was ap- 


pled, when the temperature had risen above 1,200° . 


Fahr., with the result that two pieces of the bottom 
web of tiles fell. Otherwise the arch was uninjured. 
Two days afterward the arch was covered with a 
layer of sand and the shock test applied. It with- 
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stood 4 blows at a 6-ft. drop, and 6 blows at an 8-ft. 
drop, but fell at the eleventh blow, showing as great 
resistance as the arch subjected to the shock test 
before the application of fire. 

Wight Arch, C-9.—This arch was subjected to fire 
and water alternately 14 times without falling; but 
at the end of the test the lower web was gone from 
every tile and many of the verticals; cracks devel- 
oped in all directions, and when the setting was 
removed the arch fell to pieces. 

CONTINUOUS FIRE TEST. 

Arches D-10, D-11 and D-12,—All these stood the 
test for 24 hours, and no tile fell from any of them. 
The Pioneer Arch was similar to all arches built by 
that company, but was only 9 ins. deep, as the com- 
pany had not the 10-in. material on hand. They 
stated, however, that it wasas well able to stand the 
test as a 10-in. arch. When the setting was removed 
the arch fell tothe ground. Lee Arch, D-11, was in- 
tact, and carried a load of 12,500 Ibs. on a space 3 ft. 
by 4 ft. in the center of the arch after the fire was 
put out. Wight Arch, D-12, was nearly intact until 
the setting was removed, when it fell. 

The following data are gleaned from the tests with 
fire and water : 


Specific heat 
Absorbent Specific per unit 


gravity. volume. | 


4.49 0,488 
12.9 0.358 


The Metropolitan Railway of Paris. 

The Municipal Council of Paris, by a vote of 60 to 
9, has adopted a route for rapid transit in that city. 
The plan adopted is for an underground, or in part a 
sunken road, commencing at the Arc de I’Etoile. 
The route proposed is givenin full in Le Genie Civil 
of Aug. 1, but without a map its detail would be 
practically useless, The plan of M. LADAME, which 
is given below, covers much of the same ground 
with a seemingly better arrangement of systems. 
As will be seen from the map published the problem 
is a very intricate one, and the subterranean plan of 
execution is practically forced upon the authorities 
by the irregularities of the streets and boulevards, 
the inadvisability of blocking these by viaducts or 
elevated structures and the great cost of real estate. 
The Paris press congratulates the authorities upon 
having finally announced their program, and says 
there is ‘not a minute to lose now” in putting these 
plans into operation. 


The Ladame Project for Rapid Transit in Paris, 


At a time when rapid transit by subterranean 

lines is interesting the citizens of New York, a study 
for a similar solution of this vexed question in Paris 
is issued by Mr. JAMES LADAME, a distinguished 
French civil engineer, formerly chief of engineers 
of the railways of the north of Spain and Portugal, 
ete. By the courtesy of Mr. LADAME we publish a 
reproduction of his map showing the scheme pro- 
posed. This plan is accompanied by others showing 
farther projects for surrounding the summit of Mont- 
Martre with a boulevard, and providing access to it 
by a central elevator shaft and radiating tunnels ex- 
tending to some distance from the foot of this prom- 
inent Parisian hill. Other maps still show other 
elevated portions of Paris which could be treated in 
asimilar manner, in providing easy access to cen- 
ters now troublesome to reach. 
*'n connection with the general plan of a new metroj 
politan system of tunnels shown, it should be re- 
membered that within the month the Municipal 
Council of Paris has voted in favor of subterranean 
lines, as being more economical of execution and 
less objectionable generally, in that city, for the ex- 
tension of rapid transit and connection of existing 
lines of railway, than the elevated or viaduct sys- 
tems heretofore proposed. 

Mr. LADAME says that_in studying any plan of this 
kind it must be first considered that the currents of 
circulation, like the main streets‘themselves, run 
parallel or perpendicular to the Seine. This is a 
state of affairs that cannot be changed, or safely 
modified, and as a consequence he adapts his system 
to these natural threads of traffic. There are thus 
two great systems of tunnels proposed, crossing 
each other, as indicated on the map presented. 
Those perpendicular to the Seine are to he located 


low enough to pass the other system and under that 
river. 

In each system the several lines will be upon the 
same level, thus reducing to a minimum the motive 
force required. The projector proposes to use elec- 
tric motors to avoid the smoke and other incon- 
veniences of steam. And the lines will be connected 
with the surface by elevators, with emergency stair- 
ways. The lines are laid out so as to connect all 
stations of the railways entering Paris. 

Mr. LADAME believes that the construction will 
not cost more than 2,000 francs per running metre, 
or say $650,000 per mile, instead of the $1,300,000 to 
$1,950,000 per mile as estimated for several of the via 
duct systems already proposed. While, . s he says, his 
plan avoids interfefence with water pipes, sewers, 
street surface and foundations, we fear that his 
estimate is too low, even for Paris. But in Paris it is 
undoubtedly cheaper than the elevated plans which 
by reason of ‘the street location must perforce pass 
mainly over private property. The distance below 
the street level proposed is not given, but the differ- 
ence in level of the two great systems is indicated 
as being about 26 ft., or 8 m. 

As shown by the full and dotted lines, there isa 
first system, in each case, and a proposed extension§ 
making a very elaborate network of rapid transit 
lines. The peculiar topography of Paris makes the 
plan proposed interesting, and also leads us to con- 
gratulate ourselves that the general configuration 
of Manhattan Island leaves us with a much simpler 
solution of a similar question. 


Irrigation and Irrigation Districts in San 
Bernardino County, Cal. 


BY F, C. FINKLE, C. E. 


(Concluded from page 172.) 
THE GRAPELAND IRRIGATION DISTRICT. 

This district is situated at the foot of the Sierra 
Madre Mountains, on the west bank of Lytle Creek, 
and north of the lands of the Semi-Tropic Land & 
Water Co., the location of which has already been 


described. The district is composed of 10,787 acres ~ 


of land, which is held mostly in tracts of 160 acres 
each by settlers who have obtained it from the 
Government. There is one tract of 2,000 acres owned 
by acompany. Allof this land has hitherto been 
unproductive for want of water. The district is now 
fully organized, and it is expected that a water sys- 
tem will be in full operation within a few months. 
Bonds have been issued in the sum of $200,000, and 
some preliminary steps have been taken (February, 
1891) to acquire a source of supply. 


THE RIALTO IRRIGATION DISTRICT. 


This district is situated in the center of the San 
Bernardino Valley, southwest of the townof Rialto 
and the lands of the Semi-Tropic Land & Water Co. 
The district consists of 7,200 acres of fine fruit land} 
which, when irrigated, will make a rich horticul- 
tural region. Bonds have been issued for $500,000 
to cover the cost of obtaining water and construct- 
ing works. The water will come from artesian wells" 
to be bored in the Lytle Creek basin, and will be 
conducted and distributed in cement pipes. The 
laying of the pipe has already been begun. 


CITRUS BELT IRRIGATION DISTRICT. 

Southwest of the Rialto lies the Citrus Belt 
district, consisting of 11,800 acres of the same class 
of land as the former. The water for this district 
will be taken through the main pipe line of the 
former to the line of the district, the two 
sharing the expense of the main pipe. The 
water for the Citrus Belt will be artesian, 
obtained on land in the same neighborhood as 
that of the Rialto district. The bonds issued by the 
Citrus Belt district are in the amount of $800,000, 
which will easily pay for developing the water, con- 
structing the works and distributing the water to 
every freeholder in the district. 

THE ALLESANDRO IRRIGATION DISTRICT. 

This district is situated in the Southeastern por- 
tion of San Bernardino Co., and is separated 
from the San Bernardino Valley by San Jacinto 
Hills and Box Spring Mountains. 

The jand in the Allesandro district is owned 
mostly by the Bear Valley Irrigation Co., who pur- 
chased it prior to the formation of the district. The 
company has subdivided the entire traet into 10-acre 


lots and laid out and graded streets, giving every 
lot a frontage. There have been 800 of these acreage 
lots sold to different parties since the subdividing of 
the land and the commencing of work on the water 
system. The water is to be carried from the Bear 
Valley Reservoir through Bear Creek and the Santa 
Ana River to the mouth of the Santa Ana Cajion. 
where it will be taken into a 24-in. steel pipe line, 10 
miles Jong, in which it will be conducted to the 
district. 

The route is over a very rough and hilly country 
and several tunnels have been necessary in crossing 
the hills on both sides of San Timeteo Cafion. The 
longest tunnel is about 2,000 ft. in length, while the 
others vary from about 200 to 700 ft. in length. Af.- 
ter the water has been delivered to the line of the 
district through this 24-in. pipe it will be distributed 
tothe highest point of each‘10-acre lot by a system of 
vitrified and cemented pipes. Plans for this distri 
bution system, which will comprise nearly 100 miles 
of all sizes of pipes, have been completed (Febru- 
ary, 1891) and a contract has been let for 60 miles of 
the whole amount. The contractors have begun 
laying the pipe and the work will be pushed as 
rapidly as possible. The 24-in. conduit will carry 
about 20 cu. ft. per second and will be used to sup- 
ply what is needed immediately. The amount 0 
water required to irrigate the whole district will be 
about 120 cu. ft. per second, for carrying which a 
canal will be necessary. After the canal is in oper- 
ation the pipe line can be used for a domestic sup- 
ply. The Alessandro District has not issued any 
bonds as yet, but it is the intention to issue a cer- 
tain amount to help pay for the construction of the 
works. The Alessandro District differs from the 
other districts which I have described, in the fact 
that the lands are chiefly owned by a corporation 
which puts in the water system that it may sell its 
lands at a profit, and its bonds are simply sold to 
assist in raising the necessary funds. The company 
in selling the Alessandro lands does not sell the 
water and an interest in the system with it, but 
simply sell the right to rent the water perpetually 
for an annual rental of $2.78 per acre. The water 
and water system remains the property of the Bear 
Valley Irrigation Co., and the bonds are received by 
the company as a subsidy for building the works 
and agreeing to deliver the water at an annual 
rental of $2.78 per acre. 


DUTY OF WATER AND METHODS OF DISTRIBUTION, 


Before closing this contribution I will say a few 
words about the duty of water in San Bernardino 
Co. and the different methods employed in irri- 
gating an orchard. Water is measured in San Ber- 
nardino Co. by the miners’ inch, asin other por- 
tions of California. 

The statutes of the state define a miners’ inch 
under a 4 in. pressure as being a discharge of .02 cu. 
ft. per second. The duty of water is always fixed 
by allowing lin. to a certain number of acres of 
land, so that when land is sold water at the rate of 
lin. to a certain number of acres is also sold with 
the land and made appurtenant to it. But the 
number of acres of land which 1 in. of water is made 
to irrigate varies in different localities from 10 to 5 
acres. 

In Ontario, for instance, water is limited to 1 in. 
to 10 acres, while in Riverside it is 1 in. to every 5 
acres. Although the soil in one locality may be 
such that it really requires less water than in others, 
yet this is not the reason why there is such a differ- 
ence in the amount of water used in different lo- 
calities. It is simply fixed arbitrarily by those who 
start a colony and begin selling the land and water. 

The writer believes, from his experience and what 
results have come under his observation, that 1 in. 
to5 acres is nearer right than lin. to 10 acres. It 
has been shown that as trees grow and become 
larger they require more frequent and copious irri 
gations, and that 1 in. of water to 5 acres for an old 
orchard is none too much, although while the or- 
chard is young one-half of that amount may suffice. 

It has also been shown that while an orchard 
which is given 1 in. to 10 acres may have trees that 
are just as large and thrifty as an orchard on which 
1 in. to 5 acres is used, yet the latter will invariably 
yield more fruit than the former. It is therefore 
poor economy to use too little water, even if the 

trees are made to grow and look well by so doing. 
Now, the reader may have inférret from what has 
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been said that a man who has 5 acres of ground to 
irrigate allows 1 in. or .02 cu. ft. of water to continu- 
ally flow on the land to keep it moist. . 
But they do nothing of the kind. All water com- 
panies distribute the water by giving each owner a 
certain time to irrigate, in which time enough water 
is given to make what is termed an irrigating head, 
enabling him to flood his place in ashort time. Sup- 
pose that there are 10 neighvors each having 10 
acres of land and 2 ins. of water. That makes a 
whole of 100 acres of land and 20 ins. of water. 
Now, these 10 neighbors organize and proceed in 
the same way as if the 100 acres and 20 ins. be- 
longed to one person. They come to the conclusion 
that it is not necessary to irrigate a piece of land 
oftener than once every 10 days and one man takes 
the whole 20 ins., which gives him a good irrigating 
head, and floods his 10 acres in one day; the next 
day some one else takes the water and does the 
same, and so on until at theend of 10 days the whole 
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THE LADAME PLAN FOR RAPID TRANSIT 


hundred acres have been irrigated and tne turn of 
the man who had irrigated first comes to irrigate 
again. This is precisely the way water companies 
apportion the water to land owners, and a man 
called a sanjero (a Spanish word meaning ditch-man 
is employed to deliver the water at the right point 
in the correct amount, and at the proper time, to 
each land owner. The reason why this method of 
allowing the flow to accumulate and using a greater 
amount at stated intervals is practiced is that a per 
son could not accomplish anything with a stream of 


water amounting to only one ora few inches, and 
that it would be a great inconvenience to be com- 
pelled to be at work irrigating all the time. 

In irrigating the water is taken into a ditch, flume 
or pipe, constructed along the side of the land which 
is the highest in elevation. A ditch is the crude and 
primitive method and is generally replaced at the 
present time bya flume or pipe. If a flume is used 
there are holes in the side facing the land with 
plugs for each hole, so that the water can be let out 
atany point by simply removing a plug, and ona 
pipe, if that be used, there are hydrants placed at 
stated intervals so that the water can be delivered 
where desired by opening the proper hydrant. There 
are three methods commonly used in irrigating an 
orchard, One is the basin method, which is by dig- 
ging a basin around the tree and filling it with 
water, and when the water has soaked away, filling 
the basin with earth to keep the moisture. Another 
is the row method, which consists in plowing a 
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wide furrow on each side of a row of trees and 
making numerous small dams across it. The water 
is then let in at the head of the rcw and allowed to 
fill each compartment formed by the dams in the 
furrow when it will gradually break over and fill the 
next until the whole row has been irrigated. The 
third method consists in plowing small furrows at 
right angles to the flume close together throughout 
the whole orchard. The water is then let in the 
furrows and allowed to flow along slowly, thorough- 
ly soaking the whole surface of the ground. 


The objection to the first two methods of irriga- 
ting is that they only wet the ground near the tree 
and the roots will therefore not grow outward and 
penetrate the space between the rows, thus enab 
ling the tree to draw nourishment from all parts of 
the soil. The last method overcomes this objection, 
and although it takes more water to irrigate in this 
way it is fast taking the place of the others, and | 
think will in the course of time be the only method 
recognized. 


Proposed Road-Making Machine Contest in 
Missouri. 


The State Board of Agriculture of Missouri has 
arranged for a friendly contest of road machines or 
graders of various types, to take place in Mexico, 
Mo., on Sept. 15, 16 and 17 next. Prof. Hiram 
PHILLIPs, Professor of Civil Engineering in the 
University of the State of Missouri, will assist the 
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IN PARIS. 


Board in this trial in ali that applies to the mechan 
ical construction of the graders, capacity for work, 
draft, ete., and a committee of experts in practical 
road-making will pass upon the merits of the sev- 
eral machines and their efficiency in work per- 
formed. ‘ 

The Board has issued a circular calling attention 
to the points to be considered in the coming trial. 
These points are interesting as showing what is 
required of a modern road-grader, and are as fol- 
lows: 
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General construction: Quality and class of ma- 
terial; mechanical proportion of parts; durability; 
draft; ease of management and adjustment for vari- 
ous kinds of work; ability of machine to do its own 
plowing; borrowing from banks outside of wheels; 
making ditches; filling ditches; moving earth either 
right or left, ordinary work; moving earth either 
right or Jeft up steep slope; moving earth straight 
forward and down hill; working side hill, borrowing 
from one side filling other; behavior of machine 
when working gravel or stony hills, hard clays, 
gumbo or hard packed roads; acute working angles 
of blade; position of blade to ground and ability to 
scour or shed earth; freedom from choking in high 
grass, weeds, heavy, sod or wet ground; freedom 
from sliding or slipping sideways; average distance 
earth is moved at each successive round from bottom 
of ditch to center of grade; .apacity of machine to 
build a given amount of road in given length of 
time; quickness of action and power applied to 
blade by levers used. 


Tests of Coil Boilers for the U. S. Navy. 


On Aug. 2, 1888, the Navy Department issued an 
advertisement inviting manufacturers of sectional, 
coil or tubulous boilers to furnish plans of the same 
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board headed by Chief Engineer Cuas. H. Lorine. 
The makers who signified their intention of offering 
their boilers for competition in this test were F. B. 
King, Washington, D. C.; the Hohenstein Mfg. Co. 
Newark, N. J.; Wm. Cowles, New York, and Chas. 
Ward, Charleston, W. Va. Subsequently, the two 
first named withdrew, and the tests were therefore 
carried out on the boilers of Messrs. Ward and 
Cowles. 

The Ward boiler was tested at Charleston, W. Va. 
Dec. 10, 1889, by a board consisting of Messrs. CHAs 
H. Lorine, Geo. W. MAGEE, J. J. BARRY and CHAs. 
P. HOWELL. After some preliminary working the 
boiler was tested by two 12-hour runs, in which 
capacity, efficiency, etc., were determined in the 
most accurate manner. 

The Ward boiler, as set up for test, is shown in 
vertical and horizontal section by Figs. 1 and 2, and 
is described as follows by the board: 

The boiler bas a plate-iron central drum standing ver- 
tically in the center of the system and extending from 
beneath the grate to about 11 ft.6ins. above the base 
line. It receives all the feed water from an inside pipe 
that passes through its bottom and extends to near the 
water-line. The space above the water-line forms prac- 
tically all the steam room. Surrounding this drum in 
nearly concentric circles are eight separate coils or 
sections, varying equally in dimensions from 36 ins., 





FIG. 1. WARD’S GOIL BOILER FOR NAVAL USE, VERTICAL SECTION. 


for use in an armored coast defense vessel, accom- 
panied by certificates that boilers of the same make 
had been in successful use at sea or on shore. A 
number of boilers were offered, and to determine 
their relative superiority the Department arranged 
for a series of tests to be conducted by an engineer 


that of the inner one, to 110 ins., that of the outer 
one, Each section has 30 tubes or complete circles, in al_ 
240. The tubes of each section are connected in half 
circles by screwed joints to two vertical headers diamet- 
rically opposite to each other. The tubes are 2 ins. in ex 
ternal diaineter, and are set at an angle of about 10° with 
the horizontal, to give direction to the current of circula- 
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tion within them. The headers carrying the lowest ends 
of the half circles have a common connection at their bot- 
tom ends with a manifold, which at its inner end is con 
nected with the central drum. Through this manifold they 
are supplied with water. Their upper ends are closed 

The headers carrying the highest ends of the half cir- 
cles connect with a manifold at their tops, through- 
which all steam generated passes into the upper end of 
the central drum. At their bottom ends they connec- 
with a manifold which serves as a mud drum, and asa 
blow-off for purging the boiler. The headers proper do 
not extend below the level of their circular tubes, the 
connections with the lower manifolds being through iron 
pipes, 344 ins. in diameter, screwed into the bottom ends 
of the headers and joined to the manifolds by shallow 
stuffing boxes. These manifolds are beneath the grate, 
and they and the headers are of cast steel. The grate is 
an annulus and has an area of 66.5sq. ft. This was reduc- 
ed to 53 sq. ft. for the test, by bricking, for convenience of 
manipulating ‘he fires. 

The total heating surface measured on the exterior of 
the tubes, headers and drum is 2,490 sq. ft.; measured on 
the interior it is 2,074.5 sq. ft. A portion of this heating 
surface was, hov.ever, covered by the bricks laid on the 
grate, so that the area of the superfices was reduced to 
2,473.5 and 2,060 sq. ft., respectively. About 30% of this 
heating surface is above the level of the mean water line. 
Undoubtedly there is always, when the boiler is under 
forced draft, a very large amount of water circulating 
through these upper tubes and receiving steam -producing 
heat from them; but it is impossible to establish their 
exact value as water heating surfaces. As itis probable 
that all the boilers tested by this board wiil be similar in 
this particular, comparisons may be justly made by the 
use of the total heating surface for the purpose of the 
above mentioned table, at least when no superheating is 
apparent. 

The greatest diameter of the outer casing is 10 ft. 3 ins. ; 
the diameter of the outer casing around the drum above 
tubes, 4 ft. 6ins., and diameter of smoke pipe, 3 ft. 4 ins,. 
The height from base to top of drum casing is 11 ft. 8 ins. 
and from base to top of casing around tubes 8& ft. 2 ins. 
The light iron casing that envelopes the furnace and 
tubes is lined at the furnace level with fire-bricks, above 
that, with curved tiles hollowed in the back. 

The complete boiler weighed empty 26,533 lbs.; and 
when filled with water to the second gage, 31,026 Ibs. 
The test of the boiler was made under forced draft 
on the closed fire room system. The air-pressure 
used was that indicated by 2 ins. of water. The coal 
used was a West Virginia coking coal containing 
70.67% carbon, 25.35% volatile matter, and 4.02% sul- 
phur, moisture and ash. It burned with little man- 
ipulation and the fires were not cleaned at all in the 
12 hours’ run. The steam generated was used to 
drive the blowing engine, feed pump and a large 
steam pump 200 ft.away. The surplus, constituting 
the principal portion of the evaporation, was blown 
oft through a screw stop valve which was in charge 
of an attendant who so moved it as to keep the 
boiler pressure constant at 160 lbs. Tests of the 
quality of the steam were made at hourly intervals 
with a barrel calorimeter. The results of the 
two days’ tests are summarized in the following 
table : 


CAPACITY. 


Fuel. Combustible. 

Lbs. burned per hour : 76 
Lbs. burned per hour per sq. ft. grate 
Lbs. burned per hour per sq. ft. heat- 

ing surface 
Water fed per hour at 50.4° Fahr 
Steam made per hour at 16° lbs. pressu 
HP. per hour at 20 lbs. steam = 1 HP.... 
Steam per hour per sq. ft. grate surface . 
Steam per hour per sq. ft. heating surface 
Sq. ft. of heating surface per HP. (20 lbs. steam)... 
HP. per sq. ft. of grate surface 
HP. per ton (2,000 lbs.) weight of boiler in working 

condition 56.2 
Weight of boiler per sq. ft. heating surface....lbs. 12.5 
Time required to evaporate a quantity of water 

equai to total contained (at two gages)........ 14 minutes 


Examining the above table, it appears that the 
boiler showed remarkably large power in proportion 
to weight. The heating surface showed a fair effi- 
ciency, and the weight of the boiler is only 12.5 lbs. 
per sq. ft. of heating surface, whereas the ordinary 
marine boiler weighs 50 to 75 lbs. per sq. ft. of heat- 
ing surface, and even the locomotive boiler weighs 
17 to 25 lbs. per sq. ft. of heating surface. The steam 
made, as seen above, was quite moist, averaging 
131¢%, of entrained water. If this had been trapped 
in a separator and led to the hot- well so that no loss 
of heat had resulted, the capacity of the boiler would 
have been increased and the economy would have 
been helped very materially. Since the test was 
made, the diameter of the steam manifold (I, Fig. )) 
has been increased to 10 ins., which the Board thinks 
may lessen the moisture in the steam, The follow 
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ing are the results of the test in the matter of 
economy : 


Economy. 


Evaporation, lbs. of Per lb, of Per Ib. of 
water. fuel. combustible. 
Apparent evaporation, by tank mea- 
surement, from feed at 50.4° Fahr. 


to steam at 160 }bs............ 6.60 6.93 
Eauivalent apparent ev aporation 

from and at 212° and under atmos- 

pheric pressure...... ..........65+: 8.08 8.44 
Actual evaporation into steam at 160 Y 

lbs. from feed it 50.4°........ .....-- 5.77 6% 


Equivalent actual evaporation from 
and at 212° and under atmospheric ee 
SING n.aks os eases vincccedesegeeava 7.03 7.39 
Potential evaporation, or evaporation 
bad all the heat lost through water 
entrained in the steam been utilized 
in converting the water in boiler 
into dry saturated steam from feed 
at 50.4° to steam at 160 lbs. pressure 6.00 
Equivalent potential evaporation 
rom and at 212° and under atmos 


pheric pressure 3 7.68 


Considering the heavy forced draft under which 
the boiler worked, this seems a very fair result. 
The principal loss of heat was due to the hot gases 
passing into the uptake, the temperature in which, 
according to the pyrometer, was from 788° to 972 , 
averaging 882° in the 24 hours. 

Fromthe small amount of water contained in the 
Ward boiler, close attention to the feed is necessary. 
It will be noticed, however, that the parts exposed 
to the dire ct action of the fire are at the bottom of 
the boiler, and so the water may get quite low with 
o 1t causing material injury to the boiler. 

To demonstrate the ease with which repairs could 
be made, the upper part of the boiler was stripped 
and the inner coil was hoisted to a position cor- 
responding with the level of the deck beams on 
board ship. This was done by a half dozen men 
in about four hours. In this position any of the tubes 
could be examined and replaced if necessary. If de- 
sired a section may be lowered into the furnace in- 
stead of being hoisted for repairs. No space around 
the boiler is required for repairs except to the outer 
casing. 

Tests of the Cowles boiler were made by the 
Board at the Brooklyn Navy Yard on April 28 and 
May 8, 1890. At the close of this test the Board re- 
ported their conclusions, which were substantially 
that the relative evaporative efficiency was 1.086 for 
the Ward to 1 for the Cowles; the relative weights 
were 1,186 for the Ward to 1.50 for the Cowles; and. 
“in the matter of accessibility, ease of making 
repairs, and simplicity and interchangeability of 
parts the Ward boiler has a considerable advantag > 
over its competitor. In ease of firing they are equal. 
For the care of the feed the Cowles has a great ad- 
vantage over the Ward, though fortunately the lia- 
bility to damage from fluctuations in the water level 
in the latter is small.” 

In accordance with the report, the Ward boiler 
was adopted for the coast defense vessel Monterey: 
and four of these boilers, with a collective HP. of 
4,500, have been placed on board that vessel. The 
contract price was $60,000. The boilers are like those 
illustrated, except that one section is added, thus 
considerably increasing the capacity of the boiler 
and making the outside diameter 11 ft. The height 
is about 12 ft. These boilers furnish about three- 
fourths of the boiler power of the vessel, the remain- 
der being furnished by two boilers of the ordinary 
Scotch type. 

If these boilers prove satisfactory, it is quite 
probable that coil boilers may be largely used in 
further naval construction, Chief Engineer MEL- 
VILLE says in his report: 


The decrease in weight for a given power is but one of 
the advantages to be gained from the use of coil or tubu- 
lous boilers, though this alone would warrant their being 
used. Another and very important advantage in favor of 
employing them in war ships is that from the small quan- 
tity of water they contain and the perfect circulation | 
steam can be raised in a coil boiler. withuut injury, in e 
very much Jess time than in one of the locomotive or 
Scotch type, even though the latter be fitted with me- 
chanical devices for forcing the circulation. With a coil 
boiler all the time necessary is that required to 
start and build up the fire, say half an hour, 
with soft or semi-bituminous coal. This point 
was kept steadily in view when it was decided to adopt 
boilers of the coil type for three-fourths of the power of 
Monterey, for the service she is to perform (coast defense) 
will require her to be ordinarily at anchor or under easy 
steam; if she is under way. with the two Scotch boilers 
with which she is provided in use, she can attain a speed 
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of about 10 knots; this can be increased to 16 in a half hour 
by firing up her coil boilers. Orif she is at anchor with 
po steam at all, or only sufficient to run the dynamo en- 
gine and other auxiliaries in constant use on a modern 
ship, she can in an emergency be under way and running 
ata speed of 14 to 15 knots half an hour after fires have 
been started in the coil boilers. To keep a ship with or 
dinary boilers in such readiness as this would be simply 
impossible unless she happened to be near a coal supply . 
for the fires would require to be kept so heavily banked 
that the supply in her bunkers would soon be exhausted. 

Coil boilers are cheaper for the same power than either 
the Scotch or locomotive type. They can be taken to 
pieces and shipped in comparatively small packages to a 
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vessel in gny part of the wurld; arrived at their destina- 
tion, the old coil boilers (if the ship is so fitted) can be 
taken to pieces and hoisted up the fire-room hatch, and 
the new ones lowered and connected together, all by the 
force on board. They can be forced with greater safety 
than can a shell boiler, since in a properly designed coil 
boiler the circulation of water will increase with the in 
tensity of the fire, and if steam is washed off a heating 
surface as soon as it is formed, no overheating nor burn- 
ing can occur. A serious explosion with this type of 
boiler is impossible. 

The use of boilers of the coil type in vessels of small 
displacement and enormously large power, like torpedo- 
boats and cruisers, is already a necessity, and, in my 
opinion, it will not be many years before their use will be 
general in all steam vessels, merchantmen as well as men- 
of-war. The most serious objection to them is that thes 
require clean fresh water for feed, but by the use of evap- 
orators and filters this can be accomplished. 


Besides these points it is to be remembered that 
the use of forced draft, which has practically revolu- 
tionized marine steam engineering, both in the 
merchant and naval service, meets its chief obstacle 
in the rapid deterioration of the boilers. Witha 
boiler which can endure a forced draft of 2 ins. of 
water in regular service without injury, forced draft 
would become the rule. The great saving in weight 
and space which is effected by coil boilers using 
forced draft may have most important results in 
the development especially of torpedo boats, fast 
cruisers, and Atlantic greyhounds. 


ee 
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The Waterway Between Jetties. 


To the best of our knowledge the usual method of 
proportioning the width between jetties, or the 
waterway, in the improvement of tidal rivers by re 
striction of channel width, has been one controlled 
simply by past experience and a _ careful com 
parison of observed results. No one would deny 
that the width of this entrance channel must have 
an important effect upon the loca! tidal action in 
creating or maintaining a desired depth of channel, 
and that this width, if not properly proportioned, 
will seriously aflect the upper reaches of (he river by 
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diminishing the tidal range. In the river itself the 
loss of volume is usually counterbalanced by the 
restriction of the current to narrower limits. But 
the decrease of discharge at the entrance may pro- 
portionally interfere with the maintenance of a 
channel over the outer bar. There is a close relation 
between the improvement of the upper river and 
the bar at its mouth; and as these conditions may 
conflict, it is the duty of the engineer to endeavor to 
reconcile these conflicting interests. 


The first attempt that we have seen in the diree- 
tion of establishing a rule for adjusting these inter- 
ests is the work of Mr. E. A. GIesELER, Assistant U. 
S. Engineer at Savannah, Ga., and published in full 
in the Franklin Institute Journal for August. Mr. 
GIESELER set out to develop a mathematical express. 
ion forthe conditions of the river bed required fora 
propagation of the tidal wave with undiminished 
range, and thus incidentally to fix the distance be- 
tween the jetties at the mouth of the river, when 
these are used. He first gathered and carefully 
studied all data available from many large rivers in 
the United States and abroad. The high-water 
cross-sectional area of each river was determined at 
as many points as possible, and for each such point 
the superficial area of the tidal basin above was 
computed. The former was then divided by the 
latter, and to avoid cumbrous decimal fractions, the 
quotient was multiplied by 1,000,000. Other things 
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being equal, these quotients must be reduced toa 
common basis. by dividing each by the tidal range 
belonging to it. 

In this way a coefficient C is obtained from the 


expression C = - in which A is the high water 


A 
RS’ 
cross-sectional area mentioned, in square feet; R is 
the mean tidal range in feet at the same point, and 
S is the superficial area of the tidal basin above such 
point in millions of square feet. From the coeffi- 
cients thus obtained, and means of these coefficients 
taken for stretches of a river on which the rate of 
increase or decrease remained the same, Mr. G1EsE- 
LER finds two expressions. The first of these is 
5, 562,500 ) 
A=SR(115+ Sp + 182.25 

This expression, with the same values in feet and 
square feet as before given, gives the cross-sectional 
area required for a propagation of the tidal wave 
with undeminished range, in terms of the tidal 
range and the area of the tidal basin. From another 
equation not here given, the author then obtains 
8 = R@B i 562,500)" which gives the superficial 
area of the tidal basin abovea point lying onastretch 
of river on which the tidal range undergoes no 
change. 

For the more elaborate mathematical work and 
the various equations, plotting of data and the suc- 
cessive steps taken, we must refer readers sufficiently 
interested to the original paper. But we think that 
enough has been given to show the results of some 
very careful work, that has stood the test of ob- 
served tidal phenomena, Of the useful application 
of these formule to practice, as opposed to former 
cut-and-try methods, there can be no question, and 
Mr. GEISELER deserves due credit for his formule 
here given. We understand that his efforts have 
been highly commended in military circles, and that 
his report will be embodied in the official publica- 
tions of the Chief of Engineers. 

As showing the practical application of the first 
formula given above, the author assumes that the 
construction of training walls was contemplated 
for the mouth of the Clyde, 5% miles below Dum- 
barton Castle, and to allow a present tidal range of 
19 ft. to pass undiminished up the river. Then A, 
or the opening between these walls, taken with 
other data belonging to that river, must not be 
smaller than— 


A = 350 = 10 (u 5+4 i ' 132.25) 

= 100,700 sq. ft. 
In connection with the equations given, the author 
reminds the reader that while the units A and FR are 
in square feet and feet respectively, the unit of S is 
1,000,000 sq. ft. In the case of rivers where the mean 
range does not remain constant, the equation for 
A can be still applied by finding another height of 
range which passes up the same stretch unchanged; 
unless the changes are very great. In the case of 
decrease of mean range, this constant range will be 
smaller, and in case of increase it will be greater. 


A New Phase of the South Pass Problem. 

The South Pass wntlat a the Mississippi River in 
its original condition, previous to improvement by 
the late Capt. Eaps, had a depth of only about 15 ft. 
across the bar at the head of the Pass. The amount of 
water flowing across this shoal was not sufficient 
to make and maintain the channel required, and to 
increase this volume of discharge was almost as 
serious a problem as that of opening the channel 
across the bar into the Gulf. 

The increased flow needed was obtained by nar- 
rowing the two main passes with dykes, and pro- 
tecting their channel beds from scour by submerged 
mattress sills extending the entire width of these 
passes. The flow into South Pass from the increased 
head thus obtained has been sufficient to maintain 
a channel of required dimensions up to the present 
time. During the recent heavy rise in the river, 
however, a crevasse was cut through the right bank 
of the Pass-a-Loutre, into Garden Bay, about 1%{ 
miles from the head of the passes, which, unless 
soon closed, may produce a general shoaling in the 
South Pass channel. The crevasse is now 900 ft. 
wide, 28 ft. deep, and has a discharge of at least 14¢ 
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times that of South Pass. The channel in the head 
of Pass-A-Loutre has deepened considerably, and 
the increased flow caused by the discharge through 
the crevasse into Garden Bay must necessarily de- 
crease the volume of water flowing into South Pass. 
The difference of level of Garden Bay and water in 
the river at the crevasse is about 2 ft. at times of 
high water. 

This crevasse should undoubtedly be closed by the 
government, as it is outside the limits of the South 
Pass improvements, and on a channel under govern- 
ment control. 

To delay action in the matter until government 
aid could be obtained might be disastrous to the 
present jetty channel; and Mr. GEorGE Y. WISNER, 
the engineer for the Jamrs B. Eaps estate, expects 
to soon commence the construction of the works 
necessary tv close the cut. 

The work will consist of a brush and pile dam to 
close the crevasse, with several short wing-dams 
along the channel side to produce a deposit of sedi- 
ment and build up a channel bank similar to that 
existing before the break occurred. 


Railway Earnings for Six Months. 


The following abstract from an article in the 
Financial Chronicle gives some interesting figures 
showing the results of railway operations in the 
United States for the first six months of 1891. The 
figures, considering the promptness with which 
they are pnblished, are quite comprehensive, and 
give a fair index of the railway system of the coun- 
try. Of the 182 companies reporting, 10 report for 
tive montbsonly. The length of road operated by 
these 182 companies is 110,365 miles, or about ‘two- 
thirds of the total mileage of the country. Four of 
these, however, viz,, the Grand Trunk, Canadian 
Pacific, Mexican Central and Mexican National, lie 
wholly or partly outside of the United States. 

The following table gives the gross and net earn- 
ings by months as compared with the correspond- 
ing scectrs of 1890: 
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shows an increase. All the others exhibit losses 
varying from 7.48% to 1.85% in net. 

Considering the various systems separately it is 
found that there is a considerable irregularity in 
their returns. Sixteen companies show gains in net 
of over $170,000 each, and eight companies show 
losses greater than $157,000 each. The Southern 
Pacific Co. shows the largest gain, $1,643,699, and 
the Chicago, Burlington & Quincy R. R. the greatest 
loss, $573,969. Of the total 182 roads, 63 report de- 
creases and 119 report increases in gross earnings, 
and 82 roads report decreases and 100 gains in net 
earnings, 


Underdrains for Roads. 


The following is an extract from the specifications 
for the improvement of roads at Lenox, Mass., of 
which Mr. W. S. Bacot, M. Am. Soc. C. E., of New 
York, N. Y., is the engineer. The form and con- 
struction of the underdrains are shown in the ac- 
companying cut. 

Underdrains. 


Underdrains, if found necessary, shall be constructed 
wherever and whenever the engineer shall decide, at the 
expense of the contractor, and shall consist, unless other 
wise ordered, of the best quality of 3,4 or 6-in. unglazed 
earthenware drain pipe laid with open joints with col- 
lars. The joints to be loosely filled with such packing as 
may be directed; to be carefully laid according to a true 
line and uniform grade furnished by the engineer and in 
dicated by suitable stakes for the purpose. Where soft 
ground is encountered, not affording a firm bearing for 
the pipe, a hemlock board | in. thick and 6 to 10 ins. wide 
must be laid lengthwise under the same; also thin blocks 
between the collars to afford a bearing tothe pipe. The 
pipe shall be laid to such depth as may be prescribed in 
each case by the engineer, the trench to be of such form 
as is indicated on the accompanying drawings. 

After the pipe has been properly laid and inspected, the 
trench shall be filled with cobblestones carefully packed to 
a height of at least 18 ins. above the top of the pipe, in 
such manner as is shown on the drawings, or as may be 
further directed by the engineer. The surface of the stone 





Gross earnings. 


Months and No. of roads. 


ON ED Fics sae ck fen dacnsadines kas Sada aueneee 
Feb. (118) 

March (140) 

April (135) ...... ; 

May (131) 

June (128) 


— 


is then to be covered with a bed of cut sods not less than 


Net earnings. 
1890. 


12,464,056 
11,492,857 
14,929,322 
15,381.672 


17,390,666 
14,077,053 


387,698,261 


380,381,063 270,780,708 267,049,142 





It is seen from this table that the results for the 
6 months have not only been favorable, but that 
each separate month, with the exception of May, 
shows an increase. These results have not been un- 
expected to those who have followed the course of 
railway earnings as published from time to time, 
but nevertheless they are very gratifying, consider- 
ing the many adverse conditions, and are quite con- 
trary to the prophecies to which the unpromising 
outlook at the beginning of the year gave rise. In 
addition, the comparison is made with the very 
heavy earnings of 1890. 

The following table shows the earnings for 6 
months aoe groupe of roads : 


a Gross earnings. | 


Groap. 


| iso. | 1890. 


& 
a whbes a ll, 8.252! 111,344,481 
Mid. aa <a 21,108,681| 20,112,206 
Nor’ wi a, " 


Pac. cocoa 
So’n r ‘ds... § 
Coal co.’s.. 
E’n & Mid... 2 
; 1,809; 321; 1,427, 713] 1. 26.73 


Tot (172)| 364,587,548 | 957,895,715 | 109,696,581) 106,022,656) 1 i. 3.47 
5 mos.....(10)| 23,110,713} 22,545,348) 7,220,972 _tai ep .» Li 


Gd. tot .....(189) 8.28800, 08 116,877,558) 113,831,921] 1. 3.16 


5,465, "a8 5,068, 


From this it is seen that the Pacific and Southern 
groups show the largest gains in net earnings, viz., 
16.01% and 14.76% respectively, and the Trunk lines 
the smallest, only 0.957%. Excluding the two Mex- 
ican roads, only one other group, the Coal roads 


14% ins. thick, rammed to place, above which a filling of 
dry gravel is to be made to the general level of the road- 
bed. laid in courses not more than 4ins. in thickness. 
Outlet connections for the drains shall be made according 
to the directions of the engineer. 


Abt Rack-Railways in the World. 


Among the “ Abstracts of Papers” of the Institu- 
tion of Civil Engineers is one from Le Genie Civil, 
giving a list of the principal lines upon which the 
Abt system of rack-rail is used. It is interesting as 
a résumé of dates, locations and figures, and we give 
it as follows: 

1. The Hartz line (Brunswick), ordinary gage. Length, 
18.9 miles, of which 4.34 miles are provided with rack 
upon eleven sections of lengths, varying between 272 yds. 
and 1,690 yds., with grades of 4.5 and 6%. This line has 
been working since 1885. 

2. The Erzberg iron mines (Austria, on the Eisenerz- 
Vordenberg line), ordinary gage. Length, 12.4 miles, of 
which 9 miles are provided with rack-grades of 7.1% on the 
straight, and of 6.5% on curves of 196 yds. radius, two 
rack plates, three driving axles; load drawn, 100-120 tons 
minimum. Began work this year. 

3. Visp to Zermatt, for tourists, metre gauge. Two rack 
plates of 0.78 to 0.97 in. thick, according to grade; two 
driving axles ; grades of 12.5, mounted by trains of 45 
tons, curves 65 yds. radius. 

4. Mendoza to Santa Rosa (South America). In con- 
struction, to be finished in 1892. Crossing the Andes, con- 
necting Buenos Ayres and Valparaiso. Metre gauge; 
length of the part in the mountains, 64 miles; 17.3 miles 
fitted with rack-grades of 8%, and radii of 125 yds. 

5. Diacophto to Kalavryta (Greece). Gage 29.9 ins., 
grades of 14.5%., curves of 87 yds. radius, Rack composed 
of two plates 0.62in. ubick, three d¥ving axles; load 


. 
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. ELEMENTS OF WEATHER IN THE UNITED STATES, OF Most INTEREST TO ENGINEERS, FOR THE MONTH OF Was engaged for If years in railway location and construc- 
JULY, 1891. 
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Washington City........ a | 72.0 | 899 | 54 | 3 5.0 | 34 INW 8.40 | 2.31 | 1 
ee) eee eee 74.0 | 92 | 36 36 5.6 26 INW | 4.08 1.64 10 
St. Lowis, Mo......ccccssoesesees ; 4.9 | oO | 55 | 36 9.1 | 35 SW | 1.50 | 1.07 6 
Savannah, Ga...........2+-000 | 799.5 : % | 6 | 30 6.8 | 24 INE | 9.70 | 2.09 18 
Leavenworth, Kan....... .....| | a: ae Pha said se lessee] pees Wiest .ke 
SOUTHERN CitiEs.< Jacksonville, Fla......... errr } 81.2 95 6 | 8 7.3 33 |SW 4.08 1.96 16 
| Chattanooga, Ten®.............. | 75.4 91 5 32 4.2 | 29 [SW | 6.18 | 2.18 | 1 
New Orleans, La 79.9 | 92 68 | 24 7.0 | 36 ISE | 457 | 145 ! 18 
Memphis, Tenn 77.0 ai & 36 5.4 24 6ISE) | 66.06 | 3.56 4 
|} PRIGUE, WO coca tseccvgisecss 80.2 | 95 64 | 32 5.1 19 |NE 2.89 0.98 7 
| —| | ——-|-——— |— -|— 
MORRIE ss saiscnnsndarseccsces 77.1 | 92.7| 60.4|32.3| 6.2 23.9 |...... | 5.27 | 1.92 | 13 
i | | 
(Helena, Mont........... Sdctebets . ie FA | al dos | ‘a6 Pussdcal “yese a 
Port Angeles, Wash............ | 57.3 8 40 | 41 3.8 11 |W 0.22 0.11 4 
| San Francisco, Cal......... eoeee] 50.4 81 50 | 31 11.7 33 (SW 0.10 0.09 2 
| Salt Lake City, Utah........... | 73.3 | 9 ) 4 | 53; 49 | & |SE 0.47 | 0.34 4 
WESTERN CITIES 4 PNIGD, OEE os vce cccadedes ibeves 69.0 93 5l 42 6.5 , 44 jN#& 0.59 0.22 6 
Ste BONE so cnidsassabaices oss | 2.0 | 14 | 64 | 50 | 6.4 | 30 'SW | 0.08 | O08 | 1 
Santa Fé, N. Mex..............- | 69.2 | 87 52 | 35 7.2 | 36 SE 0.84 | 0.42 | 9 
a inn hoo, | 70.0 | 92.3] 50.3 | 42.0) 6.8 | 30.8]... | 0.38 | 020 | 4 
' | 


drawn, 15 tons at 9.3 miles per hour on grades 3.5% with- 
out racks and at a speed of 3.1 to 6.2 miles at grades of 
14.5% with racks, line being partially worked. 

6. State railways in Bosnia and Herzegovina, Length 
42 miles, of which 12 miles are fitted with rack of two 
plates in six sections; grodes of 3 to 6%; three driving 
axles. Each locomotive draws a train of 70 tons up a 
grade of 6s. Working already begun and to be completed 
this summer. 

7. Central Dominican at Puerto-Plata, Saint Dominic. 
Now being built to Santiago. Grades of 9% with curves 





Underdrains for Roads; Lenox, Mass. 


of 109 yds. radius, gage 29.5ins. Load drawn, 50 tons at 
9.3 miles per hour on grades of 4%, and 4.3 miles per hour 
on grades of 5%. 

8 Monte Generoso (Switzerland). Tourist line; 5.6 
miles of rack; gage 31 ins.; grades from 0 to 22%, with 
curves of 65 yds.; two plates in the rack and 2 driving 
axles. Each engine draws a carriage with 56 passengers 

9. Rothhorn. Similar to No. 8 

10. Glion Ry. Similar to No. 8 and No. 9. 

ll. Puerto Cabello to Valencia (Venezuela). Metre 
gage; grades of 8%; radii of 125 yds. ; rack of 3 plates 0.85 in. 
thick; 2 driving axles, and load of 60 tons drawn on 4 
grade of 8%. . 

12. Manitou to Pikes Peak (Colorado, U. 8. A.). Tourist 
line, starting at an elevation of 6,560 ft., and reaching an 
altitude of 14,170 ft., being 2,360 ft. above the limit of vege- 
tation. Fitted with rack for a distance of 9 miles: grades 
of 0 to 25%; radii of 122 yds. ; 2 plates of 0.78 to 1.25 in. thick; 
3 driving axles; ordinary gage; mean speed 5 miles and a 
minimum speed of 3.1 miles per hour. 

13. Electric railway upon Mount Saléve; metre gage; 
grades of 25s with curves of 65 yds. radius, length 5.6 
miles; rack of 2 plates, 0.62 in. thick. Working for con 
struction purposes will commence this summer, and the 
regular service next year. 

14. Aix-les-Bains to Revard. This will be the first 


mountain railway constructed in France. The opening 
will take place in June, 1892; all the metal work will ar- 
rive in August. Metre gage; length 5.7 miles; fitted 
with rack the whole distance of two plates 0.97 in. thick - 
Each locomotive will pull a carriage containing 60 pas- 
sengers. 

15. De Veyrier to the peaks of Mont Saléve (Franco- 
Swiss neutral ground). Line not yet begun. 

16. Lastly. the line from Cluses to Martigny, via Cham- 
ounix, the construction of which has been recently author 
ized and the works will be begun immediately. 





W. S. Bacot, M. Am. Soc. C. E., Engineer. 


The system is thus’ becoming largely used, about 247 miles 

being constructed, of which 121 miles are fitted with rack. 

The lines referred to as 5,7, 14, band 16 have been or 
are to be built by the Cail Co. 

Experiments were recently made upon a special track 
130 yds, long upon ground on the Quai de Grenelle, the 
line representing the most difficult features which would 
be met with in practice. The train starts on the level for 
afew yds.,an incline of 35%, with a curve of 55 yds. 
radius; is then descended by means of the rack ; this is fol- 
lowed by a straight level portion leading to a grade of 
14.5%, combined with a curve of 110 yds. radius. The roll- 
ing stock, which was successfully tested, is intended for 
use on the line between Diacophto and Kalavryta. 


PERSONALS. 


Mr. Gro. H. PatNneE has been appointed General 
Agent of the Union Switch & Signal Co., Swissvale, Pa. 

Mr. Joun F. Munro, C. E., of Detroit, Mich., who 
was fo r some years county engineer, died recently at the 
age of 84. 

Mr. N. O. Wurrtney, Chief Engineer of the Pitts- 
burg, Fort Wayne & Chicago KR. R., has resigned his posi- 
tion to accept that of Professor of Civil Engineering in the 
University of Wisconsin, Madison, Wis. Mr. Wurrney 





tion in the West, and has had other extensive experience. 


Mr. JOHN ERBELDING, who died recently at Brook- 
lyn, N. Y., was an engineer of some experience. He was 
born in Bavaria in 1826, and was engaged on the construc- 
tion of several railways in France and Switzerland, until 
the Franco-Prussian war, when he came to this country. 
Here he was employed on the Calumet copper mines in 
northern Michigan, and later on the Long Island R. R. 


Mr. DENNIS O'BRIEN, Supervisor of Subdivision 
No. 1, of the Pittsburg Division of the Pittsburg, Cin- 
cinnati, Chicago & St. Louis R. R., died Aug. 22, at Mans 
fleld Valley. Pa., aged 38 years. Mr. O'BRIEN was con- 
nected with the Roadway Department of the “ Pan- 
Handle” system from boyhood, and had held the most dif- 
ficult Supervisor's Division for the past 15 years. 


Mr. CHARLES F. STOWELL, M. Am. Soc, C. E,, 
Bridge Engineer of the New York State Railway Com 
mission and long engaged in investigating the status of 
bridges in this State. has opened an office as a consult 
ing engineer in Albany, N. Y. His especial fleld will be 
the design of bridges and roofs, inspection of structural 
iron and steel, and superintendence of construction or re- 
pairs of bridges and buildings. 


Mr. WALTER L. Braaa, of Montgomery, Ala., one 
of the members of the Interstate Commerce Commission, 
died at Spring Lake, N. J., Aug. 21. In March, 1881, he 
was elected president of the Alabama Railroad Commis- 
sion by the Legislature, to which office he was again 
elected in 1883, his second term expiring in March, 1885. 
In January, 1889, Mr. BRAGG was appointed an Interstate 
Commerce Commissioner by President Cleveland. 


NEW PUBLICATIONS. 





Wire.—A treatise upon its manufacture and uses, em- 
bracing comprehensive descriptions of the construction 
and applications of wire ropes. J. BUCKNALUSMIin, 
C. E., author of “Cable Traction as applied to the Work- 
ing of Rail and Tramways,” “ Rope Haulage in Mines,’’ 
“The Diamond Mining Industry of South Africa,” ete. 
Published by ** Engineering,” London, and John Wiley 
& Sons, New York, 1891. Large 8vo, pp. 347, many cuts, 
diagrams and folding plates and tables. 

This handsome work, on a subject never before treated 
so much in detail, to our knowledge, commences with the 
antiquity of the manufacture of wire. Gold wire is men- 
tioned in connection with the sacerdotal robes of AaRON; 
metallic shreds have been found supposed to date as far 
back as 1700 B. C., and wire made by the Ninevites, 800 
B. C., is exhibited in the British Museum. This ancient 
wire, through the Greek and Roman periods and up to 
the l4th century, was produced by hammering out strips 
of metal and not by “ drawing,” as practiced now. In the 
middle ages this industry was extensively pursued and 
it is fairly established that the method of drawing wire 
was practiced in the Lenn district of Germany during the 
14th century. It was not, however, until about 1965 that 
machine-drawn wire was produced in England by a 
Saxon, C. SCHULTZ, and a CALEB BELL, an Englishman 
who learned his art abroad. BELL supplied Queen ExLiza- 
BETH with toilet pins made in a mill driven by water 
power. In 163) the home industry in wire-drawing had 
been so firmly established that CHARLEs I. prohibited fur- 
ther imports of foreign wire. In 1633 the first mechanical 
wire mill proper was built in England, at Sheen, near 
Richmond, and from this date the industry maintained a 
substantial footing and progressed in its development. 

“ After a most interesting historical introductory, the 
manufacture and multitudinous uses of iron and steel 
wire and wire made of copper, bronze, brass, silver, etc., 
follow. These chapters we cannot follow out here, but 
that one on wire gages, etc., will be novel to many 
readers. According to the author the first definite gage, 
or “size” for measuring the diameter of wire was de- 
scribed in Lewis’ “ Philosophical Commerce of Art,” 
published in 1745, and consisted of a brass plate provided 
with step-like notches. Prior to 1842 there were only 26 
sizes, and the mixture and confusion of gages used be- 
tween 1866 and 1881 is given in a separate table expressed 
in 100ths of aninch. Stuss, of Washington, in 1843, com- 
menced to gage his wire by “ mils,"’ and this system was 
followed, in 1857, by Sir JosepH Wuitwortn. In 1867 
LATIMER CLARKE, M. 1. C. E., read a paper on the “ Bir- 
mingham Wire Gage,”’ and later proposed the adoption 
of his amended system. In 1877 a special commits 


tee of the American Institute of Mining Engin- 
eers proposed to abandon numbers for expressing 
certain sizes, and to adopt a gage graduated 


according to thousandths of an inch, as deter- 
mined by a micrometer. This committee found 
that all then existing wire gages were only approxi- 
mately correct, and differed perceptibly with the makers. 
The French and Germans settled upon a standard based 
upon the millimetre; and the adoption of this standard 
was strongly agitated in England and America by scme 
investigators. In 1882-83 meetings were held by iron and 
steel manufacturers with a view of discussing this im- 
portant qnestion, and arriving at some practical solution 
of a vexatious problem; and in February, 1883, the *‘ Im- 
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perial Standard Wire Gage" was mutually agreed upon 
by English makers. The Germans still adhere to the 
millimetre, and the American wire makers usually desig- 
nate their gages by appending the name of the maker, 
but these gages are nearly all precisely similar to Roeb- 
ling’s and Washburn-Moen standards, now generally 
known as the “National wire-gage.” But even in Eng- 
land, with only one legally recognized scale, some engi- 
neers and manufacturers still quote Birmingham and 
other obsolete gages, and the result is a confusion in cata- 
logues and specifications. As showing some of the dif- 
ferences between the English “standard” and the Ameri- 
can gages. we abstract from a long comparative table a 
few of the figures, as follows, expressed in thousandths 
of inches: 
Roebling & Brown & Equivalents 
al Washburn- sharp in English 
“National” Moen gage. gage. “standard” gage. 
No. U. 8. A. Tn. In. In. 
000000 46 p aeaait 464 
0000 393 46 A 
1 283 . 2893 os 

5 207 18194 212 

10 135 . LOL89 .128 

20 OBE 13196 086 

30 014 01002 O24 

35 0095 - 00561 .0084 

A chapter now follows on electrical conductors, one of 

the most important moderr uses of wire, and dating 
practically from the investigations of Sir WILLIAM THOM- 
SON in 1856. Mr. LAZARE WELLER not long ago presented 
tothe Société Internationale des Electricians the reau)ts 
of experiments upon the electrical conductivity of cer- 
tain metals and alloys, and we append from this long list 
some of the better known, as follows : 
Pure silver..... Peneh “a 100 00 
Pure copper.... 7 es : 
Refined and crystailized cgpper......... 
Telegraphic silicious bronze 
Alloy of silver and copper (509%)........ 
OO" Se err sain aire 
Pure aluminum....... ; 
Tin, with 42% sodium.... 
Pure zinc............ 
Brass, with 55% zine 
Phosphor tin... . 
Swedish wire. 
Pure Banca tin 
Siemen’s steel. 
Pure platinum 
Copper, with 10s n'ckel 
Pure lead 7 ceuths l0e3wadee 
Bronze, with 20% tin. : 40 
Pure nickel....... ‘ +9 
Pliosphor bronze, 10% tin.... BERK FA here Se 50 
pe a BOPP err re eer buniinwee te owe 


The author then deals with the manufacture of iron 
and steel telegraph wire, and the galvanizing protective 
process, ata length that cannot be intelligently given in 
abstract. 

The manufacture and use of wire rope forms the sub- 
ject of another exceedingly valuable chapter, commencing 
with its first product in that form by German makers in 
1821, and used in the Geneva suspension bridge. But 
these first wire ropes were, however, simply series of 
parallel wire strands bound together by an external 
serving of finer wire. But shortly after that date Ger- 
many made “ formed or stranded ” wire rope, from char 
coal iron exclusively. One ALBERT of Clausthal is 
universally accepted as the true inventor of this type of 
rope in 1834; though J. WILSON, of Derby, lays claim to 
having made stranded wire rope in 1832 for the Haydock 
Collieries, in Lancashire. The manufacture of wire rope 
is given in full and most interesting detail. 

The 6th chapter, on some applications of wire rope. 
treats of underground haulage, etc., and illustrates by de- 
scriptions of endless rope, endless chain and main and tail 
rope systems of use. Rope driving machinery comes 
under this heading, as well as appliances for gripping 
cars, lubricating devices, etc. Aerial ropeways are 
among the latest and most useful applications of wire 
rope to engineering uses, and the Otto, one of the longest 
known systems, is fully described, and will be found in 
our own issue of July 25, i891, in connection with the 
Garrucha mines of Spain. Rope haulage in the African 
diamond mines is also described. Wire rope as used for 
traction purposes on the Brooklyn Bridge, and as applied 
in the erection of the Forth Bridge, is treated of. Wire 
netting and wire fencing, their manufacture and their 
uses, form the concluding chapters of a work that teems 
with interesting and useful information. While this work 
is by an English author, the United States receives full 
credit for the enormous manufacture and consumption of 
wire in this country. Messrs. Roebling & Sons, of Tren- 
ton, commenced business in 1849, and the Washburn & 
Moen Co. is credited with making wire 18 years previously, 
and both companies are frequently referred to in terms of 
the highest commendation. It was an American, Mr, L. W. 
Wright, who in 1824 invented the pin-making machine 
that now turns out in Birmingham and‘a few other places 
in England ‘50,000,000 pins daily.’’ In the use of wire for 
telegraphic purposes, fencing, piano-making, bridges. 
traction, etc., the United States is ranked first among the 
nations of the world. 

Engineering Notes from England. Joun C. TRavut- 
WINE, Jr. Paper, 6 x 9'4 ins., pp. 12 

This isa reprint of a paper read before the Engineer's 

Club of Philadelphia in March, 1889. 


—Final Report of the Board of Sewer Commissioners 
of Brockville, Ont., with Report of Chief Engineer, 1887- 
1891.—Paper, 84% x 534 ins., pp. 82. 

The commissioners’ report gives the history of the 
sewerage syste:n, and the character of the system is de- 
scribed by Mr. W1LLIs CHIPMAN, Chief Engineer. A re- 
port by Col. J. E. WARING is appended. 


—L' Unification des Heures, Situation Actuelle. L. DE 
BuSSCHERE, Brussels, Belgium, 1891. Paper, € x 9ins., pp. 61. 

This paper on “Uniform Standard Time” is more ex- 
tended and complete than the paper by the same author, 
noticed in our issue of Aug. 15, and gives a review 
of the present situation of this question in general, with 
particulars of the progress made in different countries. 

TRADE PUBLICATIONS. 

~— Phenix Column Construction as Adapted for Build- 
ings. MILLIKEN Bros., New York and Chicago. Paper: 
10% x 6% ins., numerous plates and photo type illustrations 

This is a handsomely got up pamphlet giving notes on 
the modern practice for metallic columns in buildings, 
with sections and dimensions of Phcenix columns, and a 
set of valuable tablesof the allowable working loads 
for these columns, both for iron and steel. The plates give 
details of connectionr, ete., and there are a number of 
good illustrations of work in progress. 


SOCIETY PROCEEDINGS. 


International Congress of Hygiene and 
Demography. 


[FROM OUR LONDON CORRESPONDENT. | 
(Continued from page 164.) 

On the conclusion of this paper, Professor PacHiorri 
started off in French to express his appreciation of Eng- 
lish hospitality, but it suddenly occurred to him that 
English would better please his audience when he came 
to the subject for which he was noted, viz.: “‘ The Drain- 
age of Towns in Italy.” They had, he said, been much 
behindhand in Italy, but, now that politics were pretty 
quiet more attention was being paid to sanitary matters. 
Turin had furnished a good example, and he discussed 
the relative advantages of the “separate system” of 
drainage and of that advocated under the title of le tout 
alVégout. His conclusions were that every town should 
select that system of sewage disposal which was best 
adapted to its own circumstances, since there was no one 
system universally applicable; that the tout a l’égout sys- 


tem most nearly approached perfection, and should be | 


adopted by all towns possessing ample water supply and 
appropriate gradients; that towns possessing suitable 
soil in or near to their immediate neighborhood should 
establish sewage farms for the purification of their sew- 
age and to the advantage of agriculture; and that, unless 
absolutely unavoidable, sewage should never be allowed 
to flow into the watercourses in or near towns, since 
chemical and bacteriological investigations showed_that 
such a practice produced pollution of the water strictly 
comparable to that by fouling from cesspcols. 

The question of *‘Sanitation in India” was next dealt 
with by Mr. BALDWIN LATHAM, M. Inst. C. E., M. Inst. 
M. E. Nocountry, he said, required greater attention to 
sanitary matters than India, where the disposal of solid 
rewage was often the cause ofa serious nuisance and 
danger to health, as polluting the underground water, the 
soil and the atmosphere in the neighborhood of cities. The 
water supply, except in the case of some of the large 
cities, was extremely defective, the principal supply being 
taken from tanks or local wells liable to pollution, and 
this was the main cause of cholera in India. Neither 
water supply nor sewerage alone would produce the bene- 
fit of good health, but the two should be combined in 
order to bring about the highest state of healthiness. It 
is stated that the sanitary commissioners of India were 
fully alive to the importance of fresh sanitary measures, 
and aided, as they were, by the supreme authority of the 
governments of various provinces, it was hoped that in 
the course of a few years much would be done to mitigate 
the evils arising from the unsanitary state of large towns 
and of the country generally. 

Mr. J. A, LEMON compared “French and English Sys- 
tems of Sewage” He complained generally of the French 
system, in which it was a common practice to discharge 
the polluted water from houses into the gutters of streets. 
The principle adopted was described as carrying every- 
thing from the streets to the sewer, and as little as possible 
from the houses, whilethe English systemin general use, 
was the entire removal of excrementitious matters from 
the house before decomposiiion set in. The English water- 
closet was recommended as the cleanest and best recepta- 
cle, and in connection therewith the water-carriage sys- 
tem. Opponents of the English method said that it in. 
creased difficulties at the outfali, but the same difficul- 
ties arose in France from decomposed sewage from cesspits 
discharged into sewers. In English towns similarly situ- 
ted to French towns, the death rate was much lower, in 
some cases less than half. This might arise from other 
causes than sewerage, but in the opinion of the author, 
good sewerage and house drainage played an important 
part in the rate of mortality’ 

The secretary or “lecturer,” Mr. R. E. Mipp.Letron, M. 


Inst. C. E., read a paper on “ The Removal of Sewage After* 
Leaving Buildings,” in which he gave a short description 
of different systems for the removal of sewage matter 
from houses and streets to the sea, land, or otherwise 
The systems which had been tried were the earth system, 
the pail system, the system of sealed cesspits and the 
separate system. The most important of the proposals 
was that of separating the sewage proper from the storm 
water, returning the latter to the nearest watercourse, 
and only transporting the former to a distance where jt 
might be treated on Jand chemically, by precipitation, ty 
electricity, or by two or more of the systems combined, 
the effluent being then returned to the watercourse. The 
advantages which the separate system appeared to offer 
were: the use of very small sewers, a fair amount cf 
regularity in the amount of sewage passing throu; h 
the sewers, which would not vary greatly ether in 
quantity or quality; that the gradients could be arrragcd 
to give a minimum rate of flow which should not allow of 
deposit; that where pumping had to be employed. the 
volume to be pumped was reduced to a regular dirura! 
unit; that the comparatively small alteration of level cf 
the sewage matter in the sewers and the fact that the va- 
riation in the rate of flow would be reduced, and the aver- 
age rate made hig her, should tend to prevent pressure or 
ths evolution of gases,and should shorten the time of deliv- 
ery, and, therefore, that in which fermentation could 
take place and should tend to health; that the heavier 
matter, such as road scrapings, coal dust, etc., was not 
passed into the sewers, but into the water courses,and the 
former should therefore be kept free from deposit with 
great ease,and that from the small size of thesewers and 
thecomparatively regular flow into them they offercd 
great facilities for more thorough and regular ventilation 
than had hitherto been found possible in large sewers. Mr. 
MIDDLETON emphasized the. necessity for treating each 
place on its own merits and for avoiding the adoption of 
one stereotyped system in all cases. 

A new mining district is very often of mushrocm 
growth, and sanitation has been neglected in some cases 
with disastrous results. Some interesting information was 
given by Mr. A. MAULT, Engineering Inspector of the Cen- 
tral Board of Health, Tasmania, on ‘“‘The Sanitation of 
a Mining Settlement.’’ It appeared that the Mount Zee- 
han silver lead mines on the west coast of Tasmania were 
drawing a large population, the numbers having in 
creased from 400 to 4,000 in six months. It being impracti- 
cable to constitute a municipality under the present law 
without interfering with mining, the government had 
carried out the more urgent work. The first work done 
was to clear out, straighten and lower the beds of the 
streams. This reduced the level of the ‘‘ ground water” 
and permitted the land drainage of the swamps. Sewers 
were then constructed of sheet iron pipes, coated with 
pitch and tar. Every housebolder was required to prop- 
erly drain his premisesona given plan. As the streams 
were already poisoned with lead washing, the outfalls of 
the sewers were only placed sufficiently far away to avoid 
nuisance, and the sewage is not at present purified before 
discharge. The work doneisin part temporary. When 
the Zeehan Ry. is completed, better means will be availa- 
ble. 

In the discussion on these papers which followed Col. 
ALFRED JONES advocated the separation of sewage 
and rainfall. He 9lso approved of the employment of ccm- 
pressed air instead of hydraulic power for lifting pur- 
poses in cennection with sewage works. M.G. BEcn- 
MANN said that the * French ” system of sewage described 
was not only French but was generally adopted on the 
Continent. How ever, French towns, notably Marseills, 
were adoyting improved methods, but they labored uncer 
the disadvantage ‘of not being as wealthy as English 
cities. After a few remarks from Mr. Rep it was 
stated by Mr. ANDREWS that he _ had _ carried 
out works in Victoria in connection with ‘a camp, 
and found wooden conduits preferable to iron pipes 
for the conveyance of sewage. Mr. Gi) BERT THOMSON 
was in favor of letting the water from roofs mix with the 
sewage, and to convey the rainfall from the streets 
separately. In small towns the streets were of the na- 
ture of country roads and the drainage therefrom did not 
contain offensive matter. Mr. JAMES THOMSON, on the 
other hand, thou ght that the separate system had dan- 
gers. Herr Symons, of Rotterdam, stated that a sulphuric 
ammonia process had been adopted in Amsterdam and 
been productive of considerable economy. After Mr. 
BvucuaN had supported the views of Mr. J. THOMSON, Mr. 
MAULT said that in Tasmania they had the best wond in the 
world for the constr uction of sewers, but he prefered iron, 
as grease, etc., was far more liable to deposit itself upon 
wood. Mr. B. LaTHAM believed that the water closet system 
could be advantageously introduced into eastern coun- 
tries, and he mentioned incidentally that some rivers 
freed themselves from pollution toa great e:tent. Sew- 
age farms proved an admirable way of disposing of sew- 
age, and many were in successful operation. Where old 
sewers existed and new ones were laid down, the former 
could be well employed for the conveyance of the rain- 
fall. Mr. Lemon, in replying to some of the observations 
made, admitted that the sanitary arrangements in France 
were being changed for the better. “ome variety was im- 
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parted to the proceedings by Professor MEIJER, of 
Utrecht, who asserted that the “tout a V'égout” system 
and the separate system are noxious in the town itself, as 
proper ventilation is impossible so long as houses are of 
different heights and street ventilation is not given up; 
that it was impossible to get rid of the deposits in the 
sewers; that the danger to health is not in all parts of 
house refuse, but in the excremental portions only, and 
that the Leinur system was the only good one from a 
sanitary point of view. 

A paper then came by Mr. W. SANTO CRIMP, on Sewer 
Ventilation. He said that the question of sewer ventila- 
tion was ore of great difticulty owing to the varying con- 
ditions. It had been generally assumed that temperature 
was practically the only agent causing movements of 
sewer air, an assumption greatly wanting in basis. Asa 
result of this theory it had been widely believed that sewer 
air constantly passes from the lower parts of a drainage 
system to the higher,to the discomfort of the inhabitants of 
the higher part of the district sewer. Asa matter of fact, 
the sewer air as often passed down hill as the reverse 
way. According to the results of his observations on the 
new Wimbledon se wers and more recently upon the Met- 
ropolitan sewers, the wind was practically the only agent 
producing movemen ts of sewer air that can be measured 
by an anemometer. Strong winds produce rapid 
movements of sewer air, while in calm weather 
opposite conditions prevailed. The result of the authors’ 


observations were formulated as follows: (1) The 
wind is the only agent which produces 
measurable movements of sewer air in an ordinary 


system of sewers. (2) The fullest use of the wind should 
be made in effecting the ventilation of sewers. (3) ‘lhe 
offensiveness of sewer air should be lessened to the fullest 
practicable extent by systematic flushing and clean-ing of 
the seweisand by keeping them structurally in a thor- 
oughly effective condition. (4) Small pipe sewers need not 
be ventilated to the same extent as those large enough to 
admit of men working in them, vents high overbead being 
alone required. (5) Inall systems were practicable ven- 
tilating pipes should be carried up high buildings or other 
objects, where they may discharge their foul contents into 
the atmosphere, and street ventilators should be reduced 
toaminimum. (6) If every house were properly draized 
and proof against sewer air, ventilation of sewers, as 
ordinarily practiced, would be unnecessary. 

* Sewers and Drain Ventilation,” was the title of the 
next paper, the author of which was MR. R. Reap, A. M., 
Inst. C. E. He stated that the space above the sewage is 
always filled up with air, watery vapor or gas, or witha mix- 
ture of least twoof these. The motions of sewer air were 
produced by compression, expansion, diffusion, differences 
of temperature and barometric pressure, and could not be 
measured byan anemometer. The wind was the most 
powerful force in producing motion in the sewer air, 
Nearly all attempts to maintain a constant current of air 
flowing in one direction had failed, because they could not 
be in harmony with the forces at work. There could be no 
true ventilation without a system of both inlets and out- 
lets. The street gratings should be comparatively small 
to always act as inlets, and the outlets should always be 
above the roofs of the houses and much more numerous 
than the inlets. The true object of ventilation was to 
entirely prevent the formation of gases. Ventilatiou was 
not the cause of foul gases and could not increase the 
quantity. To deal with foul gases from decomposing de- 
posit was to treat the symptoms instead of the disease. 

(To be continued,) 


The Scandinavian Engineering Society.—Chicago. 
Meeting of Aug. 20. Mr. Kari L. Lehmann read the first 
part of an interesting paper on “Wind-bracing in Build- 
ings.” It will be continued at the next regular meeting 
of Sept. 17, and discussions will follow later. 

American Association for the Advancement of 
Science,—Meeting at W ashington, D. C.- The section of 
mechanical science and engineering held its first meeting 
Aug. 21, when papers were read as follows; ‘“ Economy 
Produced by the Use of Water as a Fine Spray into Air 
Compressors,” and a “ Note on the Efficiency of the Screw 
Propeller,” by Prof. James E. Denton; “ Experimental 
Results Obtained with a New Form of Direct Action Pro- 
peller,”’ by Prof, Todd. Government timber tests were 
commented upon by Mr. B. E. Fernow, and Prof. J. B. 
Johnson read a paper upon the “U.S, Tesis of Strength 
of American Woods made at the Washington University 
Testing Laboratory, St. Louis.”” Other papers read before 
the engineering section were: ‘“ The Crushing of Short 
Prisms of Homogeneous Material, by Charles L. Bouton; 
“ A method of Holding Samplesof Wood and Brick for 
Determination of Tensile Strength,” by Prof. Denton, “Ex- 
pansion of Steam Calorimeters,” by Prof. Thomas Gray; 
and “Maximum Error Dueto Neglecting the Radiation 
Correction of a Barrus Calorimeter,” by D. 8. Jacobus, 

Prof. Gray also read a paper on “ Tests of Electric Rail. 
way Plants,” describing the apparatus and methods used 
in electric railway tests in Te:re Haute, Ind, He gave de- 
tails as to the total horse power used, the power lost, vari. 
ations and power required per car. Prof. Wm. Kent, of 
New York, presented a paper on the “Opportunity for 
Chemical Research at the World’s Fair.” He said that 


tests made at the centennial had proved of great service 
to the engineering profession in establishing the limits of 
efficiency to be expected in steam boilers. Large exposi- 
tions afforded unusual opportunities for mechanical tests, 
because there the best examples of various varieties of 
appliances, were grouped together, making comparisons 
easy and accurate, the tests all being made under prac- 
tically uniform conditions. Prof. Kent said he had 
brought to the attention of the World's Fair people the 
advisability of making tests of fuels, furnaces, engines, 
pumps, etc., and hoped his suggestion would be adopted. 
He advocated the appointment of a committee te look 
after the matter. Prof. D. 8. Jacobus also read a paper 
showing the inferio rity of carbonic acid as the working 
fluid of refrigerating machines, the ammonia process be- 
ing much superior. 

Other papers read before this section were: 

* Maximum Error Due to Neglecting Radiation Correc- 
tion of a Barrus Universal Calorimeter,” D. 8. Jacobus, 
assistant professor of experimental mechanics, Stevens’ 
Institute of Technology.” “ Relative Value of Carbonic 
Acid as the Working Fluid in Refrigerating Machines,” 
D. 3. Jacobus. * Relative Commercial Economy of Com- 
pound and Triple Expansion Engines,” J.E. Denton. “On 
the Method of Applying Tensile Strains to Wood and 
Brick Tested for Determination of Tensile Strength,” J. 
E. Denton. ‘‘On the Expansion Steam Calorimeter,” 
Thomas Gray, professor of dynamic engineering, Rose 
Polytechnic Institute, Terre Haute. “Methods of Testing 
Power Required for Electric Railways,” Thomas Gray, 
“Note on Power Required for Cutting of Metals,’ Thomas 
Gray. “ Results of Recent Tests of the Efficiency of the 
Steam Jackets of the Pawtucket Pumping Engine,” Wm. 
Kent, New York. ** Lawscf Failure of Materials in Com- 
pression,” Chas. Bouton, St. Louis, 

Dr. J. W. Le ConrTeE, of the University of California, 
has been selected by the nominating committee to succeed 
Prof. ALBERT BENJAMIN PRESCOTT as President for the 
next year. Dr. Le CONTE was born in Georgia Feb. 26, 
1x23; was graduated from the Univers ty of Georgia in 
1841, and the College of Physicians and Surgeons, in New 
York, in 1845. He was laier a student of AGassiz at Har. 
vard, in geology and sciences, and bas made geology his 
life-work. 


New England Roadmasters’ Association—((on 
cluded from page 165).--The second day of the convention 
opened at 9 A. M. on Thursday, Aug. 20. The first subject 
taken up was the report upon the allowable wear of en- 
gine driving wheel tires before general economy de- 
manded their repair. 

The report detailed at some length the damage done to 
frogs, switches and.the track in general by badly worn 
tires of locomotive driving wheels, and stated that the 
limit of wear should be % in. from the proper bevel of the 
wheel, as recommen ded by the Superintendents of Motive 
Power, as the standard, and that it should never exceed 
3gin. It did not consi der it safe to run locomotives hav- 
ing a greater wear. 

The discussion was opened by Mr. J. W. Shanks. He 
regarded this as one of the most important questions 
with which the association had to deal, and considered 
that “in. wear was the extreme limit to which such 
wear should be allowed. He would prefer having the 
cost of turning the tires added to the expenses of the 
roadmaster’s department rather than to have this limit 
exceeded. 

Mr. L. M. Muzzey th ought that he would put the limit 
under }4in. On the Boston & Albany R. R. it is the rule 

to turn all tires as soon as worn 4in. There were three 
reasons why driving w heel tires should be ke,t as near as 
possible to standard bevel. First, because of the increased 
wear and tear of frogs and split switches by rutted tires, 
Second, because of the increased wear of the rail. Third, 
when the track was relaid with new rails having a wider 
head than the old to which the tires were worn there was 
not a sufficient tire surface in contact with the rail to ad- 
mit of the locomotive doing its work. There had been 
trouble from this last cause on the B. & A. R. R., upon 
putting in the new 95-Ib. rail. 

Mr. R. P. Collins considered that the limit ought never 
to exceed %in., and would prefer to have it less. He 
thought that it would be money in the pockets of the 
company to put on the hands necessary to turn all tires 
before they were worn %in. Lack of hands in the ma- 
chine shops was largely the reason why tires were allowed 
to become so badly worn. His experience was that the 
driver brake helped to keep the tire in shape 

The experience of the several other members who spoke 
had been practically the same, and little new was added 
to the above. 

The discussion was closed by passing the following res- 
olutions : 

Resolved: That it is the sense of this Association that 
general economy demands that 4 in. should be the limit 
of wear of locomotive driving wheel tives. 

That the tize should receive attention as soon as the 
wear has reached */,, in. 

The next question taken up was the report of the com- 
mittee upon Fences, Cattle Guards and Railroad Cross- 
ings. 

The report recommended for thickly settled districts a 


vertical board fence 6 ft. high, with molded cap and 
barbs cn tc pof the cap, the boards to be 6 in. wide and 
spaced in. apart. For thinly settled districts a braided 
wire fence with posts 10 ft. apart, and 4 strands of wire 
13 in. apart. The committee regarded the surface cattle 
guard as the best, but recommended no particular form. 
and in regard to grade crossings it 
with them altogether. 

The discussion showed considerable div 
as to what constituted the best 
did not believe in the use of wire 
Colony R. R. used a tight board fence at stations, a post 
and board fe nce for less thickly 
mote pastures a post and rail fence. 


was best to do away 
reity of opinion 
fence. Mr. R. P. Collins 

fence at all. The Old 


settled places, and in re 
The surface cattle 
guards were used, constructed of triangular strips of 
wood nailed to the ties. For grade crossings spruce 
plank 16 ft. * l0 in. were used where the traffic was light 
and asimilar pine plank in more thickly settled places 
With the same service he regarded pine plank as twice as 
durable as spruce. 


Mr. G. W. Bishop considered the post and board fence 
as superior to all others. He placed the posts 8 ft. apart 
and used 16 ft. » 8 in. boards, placing them & in. apart. 


He found it impossible to keep a wire fence up, 

Mr. J. W. Shanks stated that there had been recently 
introduced onto the Central Vermont R. R. a woven 
wire fence which had given excellent satisfaction under 
all conditions. The posts are placed 8 ft. apart. He used 
a wooden slat surface guard. Mr. F. Holbrook 
also stated that he had used woven wire fencing and 
very well satistied. 

Mr. F. 8S. Sibley preferred a barbed wire fence to a post 
and board fence, as it lasted longer and its first cost was 
less. He had about 15 miles of this fence in use and it had 
given very good service 

Mr. F.C, Clark then introduced the 
tions, which were passed: 

R-solved: That we recommend a post and board fence 
as better and cheaper than a single wire fence. 

That we recommend a careful trial of woven wire asa 
material for fencing. 

That we regard the pit cattle guard as requiring to be 
replaced by some other form. 

That we recommend a trial of the “common sense ™ 
tile surface guard and that a report be made upor its 
merits at a future meeting, and that we also recommend 
a trial of all forms of surface guards. 

That we adopt the report of the committee in regard to 
railway grade crossings. 

The report upon the Best Methods of Holding Rails to 
Ties Outside of Join ts, Holding Gage on Curves, Spikes, 
Plates, ete., was then taken up. The report 
short and in abstract as follows : 

We know of no better methed than with good spikes, 
and for that purpose would recommend the Goldie soft 
steel spike as being superior to any we knowof. For 
holding gage on curves would recommend that the traa 
be spiked wider than the standard gage, ,, in. for each 
degree of curvature not to exceed lin. We do not believe 
in braces, except on very sharp curves, where it is impos- 
sible to hold the track without them. We @annot speak 
from experience on tie plates, but think they would be ad 
vantageous in prolonging the life of soft-wood ties and 
holding track to gage on curves. 

The discussion was opened by Mr. F. Holbrook, who 
stated that he did not think the association ought to go on 
record as committing itselfin favor of any particular 
spike. He used the Servistie plate on 16 
found that they preserved the gage. 

Mr. Geo. Nevens stated that he had used the Servis tie 
plate on the Maine Central R. R. for 6 years and con- 
sidered them worth their cost to keep the track in gage. 
He used an 8 X 4in, plate on cedarties, The ties had not 
rotted underneath the plate. For shimming track he 
considered them superior to anything else. 

Mr. G. K. Post said he had put in 3,000 Servis tie plates 
on curves and was so much pleased with them that he 
had ordered more for the same purpose. 

The discussion was closed by passing the following res- 
olutions: 

Resolved : That we recommend the use of the Servis tie 
plate for economy and preservation of grade. 

That track should not be spiked wider than standard 
gage, except on curves of more than 5°, 

That the Goldie soft steel spike has superior meritsand 
that we recommend a continued use of them 

The unfinished business of the convention was then 
taken up. It was voted to increase the salary of the Sec 
retary and Treasurer to $75 perannum. The next place 
of meeting will be at Cooley’s Hotel, Springfield, Mass. 
Resolutions of thanks were pissed to the supply men and 
to the respective railway managers for allowing leave 
of absence and free transportation. The convention was 
then closed with prayer by the chaplain. 

It was generally conceded that this meeting was one of 
the most successful in the history of the association. The 
attendance was large, and close attention and great in- 
terest were paid to the questions under discussion. The 
exhibit of the supply men was one of the largest-for sev- 
eral years past, and attracted much attention from the 
members of the Association, 
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COMING TECHNICAL MEETINGS. 

Engineers’ Club of St. Louis.—Sept. 2, 
Thatcher, Room 801, Odd Fellows’ building, 

Western Society of Engineers ,.—Sept. 2, 
Weston, 280 La Salle St,, Chicago, 

American Society of Civil Engineers ,—sept. 2. 
Francis Collingwood, 127 East 23d S1., New York, 

Engineers’ Club of Minneapolis .—Sept, 3. 
Public Library Blig. sSecy., F. W. Cappelen, 

Association of Civil Engineers of Dallas ,—Seypt, 4, 
Secy., KE, K, Smoot, 808 Commerce St, 

Technical Society of the Pacific Coast,—Savt. 4, Secy., 
O, von Geldern, 819 Market St,, San Francisco. 

American Society of Swedish Engineers.—-Sept. 5. 
At 250 Union St., Brooklyn, and 347 North 94 St.. Philadelphia. 

Northwest Railroad Club,—Sept. 5, Rooms, Union 
Station, St, Paul, 

Civil Engineers’ Society of St, Paul,—S2pt. 7. 


©, L, Annan, 
Engineers’ Club of Kansas City.—Sept. 7. 
Baird Building, Secy.. H, Goldmark, 

National Electric Light Association,— Annual Conven- 
tion, Sept, 7-12, Montreal, Que. 

Atlanta Society of Civil Engineers .—Sopt. 8. 
Parker N, Black, Room 39, Capitol Block, 

Denver Society of Civil Engineers .—Sept. 8, 
cipal Engineering,”” Secy,, Geo. H, Angell, 

imerican Roadmasters’ Association,—Annval Con- 
vention, Minneapolis, Sept, 8, %& eeey., J. P. Ramsey, 
Muncie, Ind, 

Civil Engineers’ Association of Kansas,.—Sept. 9. 
Secy.,J, ©, Herring, Wichita, Kan, 

Master Car and Locomotive Painters’ Association,— 
Annual Convention, Sept, 9, Washington, D, C, Secy,, Robert 
McKeon, Kent, 0, 

New England Railroad Club.—Sept. 9, 
States Hotel, Boston, 

Civil Engineers’ Club of Cleveland ,—Sept. 11. 
A. H, Porter, 50 Euclid Ave. 

Northwestern Track and Bridge Association,—Sept, 
11, Rooms, Union Station, St, Paul, 

Western Railway Club.—Sept. 15, 
Building, Chicago, 

hLagineers’ Society of Western Pennsylvania,—Sept. 
1h, Seey., J, H, Harlow, Pittsburg, Pa, 

Engineers’ Club of Cincinnati,—Sept. 17. 
Whison, 

New York 
House, 

Scandinavian Engineering Society of Chicago,— 
Sept. 17. Seey., T. G. Philfeldt, 113 Adams St. 

Montana Society of Civil Engineers,—sept, 19. 


Secy,, Arthur 
Becy., J. W. 
Secy,, 


Rooms, 


Becy., 


Rooms, 


Secy., 
** Muni- 


Rooms, United 


Secy., 


Rooms, Rookery 


Secy,, J. F. 


Railroad Claub,—Sept, 17, Rooms, Gilsey 


Helena, 

IN answer to several inquiries we would say that 
the articles descriptive of methods of car lighting 
by electricity and by oil lamps will follow the de- 
scription of the Pintsch gas system in the series of 
articles on ‘‘ The Comparative Merits of Various 
Systems of Car Lighting,” now in progress in this 
journal, We may take this occasion to repeat the 
request for information, published in several con- 
secutive issues some months ago, for authentic 
particulars of accidents or casualties resulting in 
the loss or injury of life or property which have 
been in any way due to the lamps or appliances of 
any system of car lighting now in use. The name 
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of the informant and the location of the disaster 
will be withheld from publication if desired. 
—— -o- 

THOSE interested in the safe handling of crude 
petroleum for supplying furnaces, boilers, etc., 
will find a simple arrangement, which seems to 
leave little to be desired in the way of safety, illus- 
trated in connection with this week’s installment 
of our series of articles on car-lighting systems. 
The very convenient method of feedirg oil from 
the storage tanks to burners or to gas retorts by 
gravity is generally conceded to have too much 
risk to be advisable. An accident or break in the 
pipe is hable to leave the oil free to flow to the 
ruptured point, and make a fire there which can- 
not be controlled. In the plan illustrated the ad- 
vantages of the gravity system are largely retained 
by feeding the oil by gravity from a small supply 
tank into which the oil from the storage tanks is 
pumped, The safeguards devised to prevent acci- 
dents occurring from this storage tank form quite 
a novel combination, and one which has proved 
satisfactory in service. 

WE record elsewhere some interesting experi- 
ments on the strength and fire-resisting power of 
several systems of terra-cotta fireproof flooring. 
The tests showed a great superiority in the arches 
of porous terra-cotta with the hollows running at 
right angles to the beam, compared with the arches 
of hard-burned terra-cotta with cores running 
parallel to the beam, both in strength and in re- 
sistance to fire. The tests were by far the most 
severe of any ever made, so far as we now recall; 
and the resistance of the porous terra-cotta was 
most remarkable. Certainly a flooring which will 
sustain a concentrated load of 15,500 Ibs.on a 
space of 12 sq. ft., and resist for a dozen times 
without injury alternate applications of fierce 
flame and a stream of water, may be accepted as 


good enough for any position. 
sinesatpclaiacikianis 


IN our issue of June 27 we published some fig- 
ures giving the mileage life of cast iron wheels in 
street-car service which showed a very high mile- 
age life, and compared them with the figures 
given by Mr. HENRY M. Howe, in his paper on 
‘* Manganese Steel,” published in our issue of Juné 
20. Mr. Howe’s figures were gathered from ‘‘one 
of the most important street railways in the coun- 
try,” and showed a mileage life of from 4,500 to 
16,000 miles for street car wheels, including some 
of steel as well as cast-iron. 

We criticised these figures as being probably 
much below the average service obtained from 
cast-iron wheels on street railways; and we are now 
able, through the courtesy of officials of three of 
the most important street railways in the country, 
to present evidence in support of our statement. 
The Broadway & Seventh Avenue road in New 
York City is operated by horses; and while the speed 
is low, the exceedingly frequent stops and the heavy 
traffic carried must make the service as severe on 
wheels as on any horse road in the country. The 
company has 227 four-wheel cars, and the cast iron 
wheels used under them have an average life of 
48,914 miles. 

The Citizens’ Traction Co., of Pittsburgh, oper- 
ates 12} miles of cable road. The average life of a 
22-in. chilled cast iron wheel under the cable cars 
is 25,000 miles. 

A third company, operating one of the largest 
systems of street railway in the United States, 
writes us as follows : 

On cable lines our cars run from 10 to 144% miles per 
hour, making frequent stops with a very powerful brake. 
The chilled wheels under these cars average about 22,000 
miles. On the horse lines the mileage is somewhat better, 
but the work on the various routes varies so materially 
that figures would be of little value. 

It will be noted that no electric railways are 
given in the above. It is perhaps possible that the 
passage of the current from the wheel to the rail 
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may have some effect in reducing the wheel’s 
life ; but the above figures seem to be a fair state- 
ment of the average mileage life under heavy ser- 
vice on horse and cable railways. It seems alto- 
gether probabje that the average life on roads of 
moderate traffic is largely in excess of the above 
figures. 


Tue horrible disaster in Park Place, in this city, 
last Saturday, cost the lives of over60 occupants 
of a shaky but ‘“‘ inspected” building. The wreck 
is now about cleared up, and the authorities are 
trying to fix the responsibility. From all the evi- 
dence that we are yet able to gather, there was no 
explosion of gas or chemicals, as at first reported, 
and still insisted upon by the building inspectors. 
Barrels of oil, cans of benzine and other i:flam- 
mable substances have been found in the wreck ; 
but they are intact, and it is not reasonable to sup- 
pose that some of these could have exploded with- 
out firing the rest. There is enough evidence of an- 
other nature to point to the truecause. The first of 
these is that widely spread, shallow holes in the 
walls of the adjoining buildings show that the 
floor beams proper ran from front to rear of the 
building, and rested upon a few cross girders that 
had a very insecure hold in the side walls, and had 
seemingly nothing but brick under them. On 
these floors, and transmitting a most @angerous 
jar in the direction of the floor beams, were fifteen 
heavy printing presses, located in the fourth and 
fifth stories of the building. Added to the fifty 
tons or more of these presses were other tons of 
paper, printing material and general stock. The 
walls had already cracked under excessive load, 
and these cracks were hidden by pasteboards nailed 
over them, bearing an inscription forbidding them 
to be torn down. And, lastly, the building was 
erected 20 years ago for an entirely different pur- 
pose, and was admittedly less strong than present 


“pbuilding laws would have required for present 


use, 

In fact, the structure has been in a dangerous 
condition for some time past, and the hand of Pro- 
vidence, and not the care of man for man’ssecurity 
delayed so long the catastrophe of a week ago, 
With overloaded walls and floors, inefficient sup- 
port to a few main girders, floor beams resting on 
a front wall pierced by many openings, and the 
rhythmical jar of heavy presses ever imparting 
motion in the direction of least resistance, it needed 
but little to bring about the catastrophe. The fall 
of a 600-lb. bale of paper from the top of 
a pile may have been sufficient under the 
delicate conditions described. The question 
now is who is responsible for this loss of innocent 
life. Some of the occupants must have known 
that the building was shaky and dangerous, for 
some one concealed the cracks in the wall, and 
workmen left the building because ‘‘ it shook so.” 
It was the duty of the building inspector of that 
district to see that the floors were not overloaded, 
and that the construction was sufficient for the 
uses to which the building was now put. The in- 
spector says he did examine it carefully in every 
floor, and ‘* found nothing to excite his suspicion”; 
and in the same breath he says that overl.ading 
caused the collapse. He was either utterly ineffi- 
cient and ignorant of his business, or he was 
criminally negligent. In either case he should 
be punished to the full extent that the law can 
reach him ; and the law that permits men to trifle 
with human life should be at once modified so as 
to make the appointment of similar inspectors im- 
possible in the future. This was a case where it 
was seemingly no man’s business to compel abai- 
donment or the strengthening of a dangerous 
structure ; and in a city where many other old 
buildings are daily converted to uses in which 
heavy machinery is employed, the.fact is not en- 
couraging. In similar cases the owner, safe ata 
distance, does not examine ‘toq closely into a 
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state of affairs which may cost him much 
money ; the occupant takes the chances to avoid 
business annoyance and delay, and with the 
poor workmen, who are always the majority of 
the victims, it is a case of ‘‘ bread and butter.” 
When all is said, it is the building inspectors and 
the department that appoints them that is most 
to blame, for they have a plain duty to perform ; 
they are placed in office for a specific purpose and 
they have all the authority 1  . law can give to 
enforce their mandates, But it this inspection is 
entrusted to ignorant, uncertain or careless ®ands, 
then the appuinting power should be made to feel 
the responsibility of office as well as to enjoy the 
emoluments. We trust that the district attorney 
will push his investigations in whatever direction 
they may lead, and that the awful warning of 
Saturday last may compel other inspectors and 
owners to look more closely after the safety of 
property elsewhere in this city. 


Greenwich the Prime Meridian. 





The recommendation, by the Geographical Con- 
gress at Berne, that Greenwich be adopted by all 
nations as the common prime meridian, accords 
with the action of the International Conference 
held in Washington in 1884, The world is a unit 
now, and in the measurement of longitude and 
the division of time it is essential that all compu- 
tations should start from a common base line. 
There is noroom for national or sectional jealousy, 
as in the day when the known world was a very 
sinall world and each nation was a law unto itselt, 
in this and in all other things. England, as the 
chief maritime and commercial power in the 
world, and with great cojovies in both hemispheres, 
certainly would have the first choice among na- 
tions, were the question to be decided by national 
influence and interest. But when to this fact is 
coupled the further fact that the United States, 
the next nation in extent of territory and com- 
mercial power, also tacitl; accepts Greenwich by 
giving it in connection with Washington on 
nearly all her maps, and other nations do the same, 
the argument in favor of the adoption of Green- 
wich as the universal prime meridian is over- 
whelming. 

In the far past the choice of a starting point in 
astronomical observations has been a matter of 
accident or convenience. HIPPARCHUS, about the 
middle of the second century B. C., first syste- 
matically attempted to classify the stars and to 
determine their position and magnitude. He 
marked the position of places on the earth, as he 
knew it, by circles drawn perpendicular and 
parallel. to the equator, and drew his prime 
meridian through Rhodes. His disciple, ProLEMy, 
pushed his prime to the ‘‘ Insule Fortune,” the 
furthest known land to the west; but until our 
ancestors commenced to start out their ships on 
voyages of discovery, about the fifteenth century 
of our era, the exact position of a prime meridian 
had little importance and excited little controversy. 

For awhile the peak of Teneriffe was frequently 
used as a first meridian, but, owing to the adop- 
tion of other meridians, the necessity of some 
fixed point of departure was first scientifically dis- 
cussed by a congress assembled by the order of 
RICHELIEU, in Paris, in 1630. This congress se- 
lected the island of Ferro for this purpose, and in 
1634, by authorization of Louis XIII., this merid- 
ian, 20° west of Paris, gradually superseded all 
others. Later than this time England adopted 
Greenwich, where FLAMSTEED started the royal 
observatory in 1675; Spain adopted Madrid, and 
other nations followed a similar course in locating 
their prime meridians through the capital city. 
While the United States has for a long time used 
a meridian passing through Washington, it also 
has, as before mentioned, used that of Greenwich 
in vonnection with it ; and in our latest time com- 
putations, where the great breadth of our country 
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makes the adoption of one meridian inconvenient, 
the four standard meridians, adopted in 1883, 
reckon from Greenwich. ‘‘ Eastern, Central, 
Mountain or Pacific time,” in the United States, 
are exactly five, six, seven or eight hours slower 
than a Greenwich mean-time clock. 

In this era of telegraphic news, when the events 
of the world are spread before us almost as they 
occur, standard time is an absolute necessity, not 
a sentiment or mere convenience as it one time 
was, All civilized nations recognize this fact, and 
they will probably put few obstacles in the way of 
adopting the Greenwich meridian ,as proposed. We 
cannot afford to adopt a new prime meridian, and 
while that of Washington might be the least cal- 
culated to excite jealousy among Continental 
nations, the Greenwich meridian 1s so universally 
used, and the maritime power and influence of 
England is so generally recognized that it would 
be folly to reject a scientific base applying to all 
the world simply because it was English, 


The Pollution of the Croton Water Supply of 
New York City. 


The Board of Health of New York City is just 
now engaged in the commendable work of calling 
public attention to the contammation of the streams 
on the Croton water-shed, and the need of more 
effective measures for the protection of New 
York’s water supply from pollution. 

An examination of about one-third the area of 
the water shed has just been made by two of the 
Board’s chemists, resulting in the discovery of 
serious pollutions along the streams which supply 
New York City with drinking water. Without 
going into details, it may be said that there are 
numerous cases in which barns, privies, stables, 
slaughter houses, manure heaps and factories are 
located upon the edge of running streams, and 
either discharge foul organic matter directly into 
them or upon the bank, where the rain washes it 
directly into the stream. The water in Sodom 
reservoir, which has now been put in use, 
and is supplying fifty million gallons per day to 
the city, is said to be polluted by decaying vege- 
table matter, due to the fact that the area over- 
flowed was not properly cleared of vegetation 
before flooding. It is stated that even the sites of 
barns, stables and outhouses, and the quarters 
occupied by the laborers while building the Sodom 
dam, were not cleaned at all before they were 
overfiowed by the filling of the reservoir. Even 
the present quarters of engineers and contractors 
on property owned by the city have outhouses so 
located as to pollute the water supply. Another 
principal source of contamination is the village of 
Brewster’s, in which are nearly 300 buildings, in- 
cluding a large condensed milk factory. The vil- 
lage is partially supplied with sewers, which drain 
directly into the stream. 

We have alluded to the finding of these sources 
of contamination by the Health Department as a 
discovery. It is by no means that, however, for 
they have twice been officially investigated and 
reported upon during the past 8 years. In Decem- 
ber, 1884, and January. 1885, Mr. ALFRED Lucas 
inspected the water-shed for the Health Depart- 
ment of New York City; and in July, August and 
September, 1888, a thorough inspection and survey 
was made by Prof. Cuas. C. Brown, C. E., of 
Union College, on behalf of the State Board of 
Health. The results of the latter investigation 
were published in the Ninth Annual Report of the 
Board and were sufficient to convince the most 
skeptical that the dangerous filth in New York’s 

water supply demanded attention. 

Mr. Lucas’ report in 1885 showed that adjacent 
to the streams on the Croton watershed there were 
1,879 houses, with privy vaults, and 602 barns and 
barnyards, in which were kept 9,438 cows, 1,284 
horses and 1,501 pigs. The location of these build- 
ings was genera!ly within 50 to 150 ft. of the bank 
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of a stream or lake; but a-very few were located 
500 ft. or more away, and a large number were 
either directly over the stream or close on its 


banks. At the time of this report the total popu- 
lation on the watershed was about 20,000. Mr. 
Lucas’ inspection was not quite complete, omit- 
ting a few localities on the water-shed. 

At the time of Prof. BRown’s survey and inspec- 
tion in 1888, the population on the water-shed had 
increased to about 25,000. He found the total 
number of houses on the water-shed to be 5,056, 
the number of outbuildings to be 5,612. Of the 
houses, those which deserved special mention as 
sources of pollution to the streams numbered 2,848, 
while the outbuildings whose location was objec- 
tionable numbered 3,293. These figures are cer- 
tainly appalling ; for while many cities have far 
larger populations draining into their water sup- 
ply, it is to be remembered that the Croton supply 
flows but a short distance from many of these 
places of contamination before it is gathered in 
reservoirs for the city’s use; and the total quantity 
of water in the dry season is little in excess of the 
city’s needs. The present investigation by the 
New York Board of Health shows that the con- 
tamination is no less now, and is probably greater 
than it was in 1888. 

Whether the germs of typhoid fever or similar 
contagious diseases would be destroyed in flowing 
from a source of contamination on the watershed 
down the stream to the storage reservoir, and 
thence through the aqueduct to the city, is a ques- 
tion whose answer can only be conjectured. Chemi- 
cal analysis of the water as delivered in New York 
City shows the presence of nitrites in small quan- 
tities. Certainly, compared with the water sup- 
ply of most large cities, Croton water seems a 
model of purity: but the investigations of bacteri- 
ologists have shown that the appearance of water, 
or even a chemical analysis, afford little assurance. 
of its safety for drinking purposes. Without doubt 
it is the opinion of the people of New York that 
the waste from a population of five to ten thou- 
sand people should not be permitted to flow into 
the city’s drinking water; and it remains to find 
out how this pollution may be effectively and per- 
manently prevented. 

While the State of New York deserves some 
credit for passing a law providing for the sanitary 
protection of the water-sheds supplying cities with 
water, it must be confessed that neither the orig- 
inal law nor the law as it stands at present are tobe 
regarded as models. The original law was passed 
in 1885, at the instance of the city of Rochester, 
which desired to protect from pollution the waters 
of Hemlock Lake, from which it derives its supply. 
This law empowered the State Board of Health to 
establish rules for the sanitary protection of 
any water-shed from which a public supply 
of potable water is taken. The authorities in 
charge of the water supply of any city for whose 
benefit rules have been established may inspect the 
water-shed, to ascertain whether the rules estab- 
lished are obeyed. In case a violation is found, a 
written notice must be served upon the offender ; 
and if he continues in his violation, his case may 
be reported to the State Board of Health. This 
board then examines into the matter; and if it 
finds that a violation has actually taken place, it 
must notify the local board of health to convene 
and enfore the regulation. If the local board does 
not move within ten days, then at last the muni- 
cipality or the water company whose supply has 
been contaminated may bring a suit to recover the 
amount of the penalty, fixed by the State Board, 
which in case of the Croton water-shed is limited 
to from $50 to $100. 

Here was certainly circumlocution enough to 
discourage any attempt to enforce the law. Never- 
theless, considerable has heen accomplished under 
it. In the protection of Hemlock Lake, which 
supplies water to Rochester, the rules established 
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hy the State Board of Health seem to have worked 
very well. A full description of the system there 
employed was given in our issue of April 28, 7888. 
One reason for this is the sparse population on the 
watershed and the fact that the summer residences 
along the shores of the lake, pollution from which 
was among the principal things which it was de- 
sired to suppress, are inhabited largely by citizens 
of Rochester, who are willing to observe the need- 
ful sanitary precautions. Another reason is that 
the removal of garbage and night soil has been 
taken charge of by the city of Rochester, and is no 
expense to the residents upon the watershed. 


After the mspection of the Croton watershed by 
Prof. BROWN in 1888, the State Board of Health 
established a code of rules for the prevention of 
contamination of New York’s water supply. 
These rules were by no means excessively strict 
nor onerous ; yet from the recent investigations 
of the City Health Department, it appears that 
they have been absolutely ignored. The reason 
for this is as follows : Notwithstanding the tedious 
and roundabout method which the law _pro- 
vided for enforcing the established rules, 
something was done in this direction in 
1889. The State Board of Health, how- 
ever, had made no provision for having the 
city meet the cost of changes which the rules made 
necessary; and the dwellers on the Croton water- 
shed, who had been all their lives accustomed to 
discharge waste into the streams, were greatly op- 
posed to moving their buildings and going tu the 
expense of the various sanitary precautions requir- 
ed for the benefit of New York City. They there- 
fore went to the legislature of 1890, and secured 
the passage of a law which practically nullifies the 
Board of Health regulations. This law provides 
in the broadest terms that all changes, removal of 
buildings, or injury to any person’s or firm’s prop- 
erty caused by the enforcement of the Board of 
Health’s regulations, must be paid for by 
the city whose water supply is to be _ bene- 
fited. Of course, any public nuisance is ex- 
cepted; but in effect this law declares that the 
dwellers along the tributaries of the Croton have 
a right to continue their pollution of these streams 
unless New York City compensates them for the 
trouble and expense of adopting a different 
méthod. Asa matter of protection to the rights 
of the dwellers on this and other watersheds, 
there was undeniably something to be said in 
favor of this law; but it has made impossible the 
protection of the Croton and its tributaries from 
pollution without further legislation. It is not to 
be expected "that any city will spend the large 
amount of money required to put a watershed in 
good sanitary condition unless it is given direct 
control over the maintenance of these conditions 
and the right to establish a sanitary policing of the 
water-shed. To allow a complaint against an 
offender to make a circuit through two Boards of 
Health and a civil court before it reaches him, is 
quite out of the question. 


The total area of the Croton watershed is 361.82 
square miles. Its population is probably over 
25,000, and there are estimated to be over 33,000 
domestic animals. - There are about 50 manu- 
facturing establishments of different kinds. The 
puxchase and depopulation of this large territory 
is quite out of the question, nor is it needed ; but 
the whole watershed should be put in such a sani- 
tary condition as the rules established by the State 
Board of Health contemplated, and the enforce- 
ment of sanitary regulations by proper inspection 
and policing should be in direct charge of a branch 
of the city’s water department. 1t will doubtless 
require some hundreds of thousands of dollars to 
effect this improvement after the necessary legis- 
lation is secured ; but it} must be done sooner or 
later, and the cost will be greater as the popula- 
tion on the watershed increases. 

Nor is the question one which affects New York 


City alone. There are many cities which years 
ago went todistant and sparsely populated regions 
to secure a supply of pure water, and which now 
find the increase in population along these streams 
threatening the purity of the supply. General 
laws on the subject of river pollution are good as 
far as they go, but they do not go far enough. 
Nor can rules established for one watershed be 
applied without injury to every watershed. Each 
case deserves careful study, and the inauguration 
of asystem of protecticn suited to the circum- 
stances. And the carrying out of any system 


should be left with the city whose interests are at 
stake. 


CORRESPONDENCE. 


Titles of Engineers. 


CEDARTOWN, GA., Aug. 22, 1891. 
To THE EDITOR ENGINEERING NEWS: 

Sik: The articles by your various correspondents about 
engineers’ titles are interesting as showing the diversity 
of custom, but there is still another system that seems to 
me at least rather unequal. 

On the Mexican Southern system the division engineer 
has charge of a division of from 30 to 50 miles, while the 
man in charge of 6 to 10 miles is called a sub-division 
engineer, The term resident is unknown, but there isa 
general supervising engineer assigned to special duties 
like Mr. SHUNK’S, Principal Assistant, who is styled dis- 
trict engineer, while the manin charge of survey party 
is called locating engineer. It seems to me that these 
titles define pretty clearly the duties of each man. 

Very iruly, 
F. C. Hanp. 


i 
JACKSONVILLE, ILL., Aug. 21, 1891. 

“ Assistant Engineer,” of Dallas, Texas, is mistaken as 
to the titles of engineers on the Gulf, Colorado & Santa 
Fé. The assistants to the * Assistant Engineers” are 
titled ** Division Engineers.” ‘* Resident Engineers” on 
the above road are directly under the division superin- 
tendents. 

Would it not be well to bring the subject of * Titles of 
Engineers " before the Congress of Engineers to be held 
in 1898 at Chicago, as nothing very definite cau be done 
before that ? 

RESIDENT ENGINEER. 


Red Lead as a Preventative of Rust on Iron 
and Steel. 


ALTOONA, Pa., Aug. 22, 189%. 
To THE EDITOR oF ENGINEERING NEWS: 

Sir: Noting recent discussions on the subject of preser- 
vation of iron and steel, [ have used red lead quite exten- 
sively in practice for over 30 years, and find it is the best 
material for preserving iron under all circumstances of 
which I have gained any knowledge. I have found it 
effectual in painting iron structures of all kinds exposed 
to the variable temperatures of our climate, also for use 
in water even where sulphur was present from drainage 
of mines. Some 30 years ago I was engaged in removing 
a wire suspension aqueduct over the Allegheny River at 
Pittsburg, built by the State of Pennsylvania, it being 
one of the first suspension structures built in this country 
by Joun A. Ro EBLING, C. E., and when I came to remove 
the anchors, composed of forged link bars connected by 
pins and embedded in cement masonry, I found them 
heavily coated with red lead paint, and on removing the 
coating the iron was found in a perfect state of preserva- 
tion, free from any indications of rust. This fact being 
reported to Mr. ROEBLING, he came and made a personal 
observation, and was delighted to find such to be the 
fact, in view of having coated the anchors of the Niagara 
Suspension Bridge with the same material a few years 
before. 

It is evident from close observation and long practice 
that no better preservative of iron and steel has yet been 
discovered, and is not likely to be for a long time to come. 

A. J. WHITNEY, 
Civil Engineer. 


The Laying out of Towns. 


MIDDLESBOROUGH, Ky., Aug. 19, 1891. 
To THE EDITOR OF ENGINEERING NEWS: 

Str: One of the standard daily papers, the Baltimore 
Sun, of Aug. 8, 1891, publishes a communication on “* The 
Size of Citv Lots,” which, in consideration of the ex- 
tension of the limits of many of our large cities, and the 
building of so many new towns throughout the country, 
seems to be worthy of some notice. There are two plans, 
under one of which most towns are built. First, Those 
which start with a house or two, and slowly grow to a 
sufficient population to be incorporated. Second, Those 


incorporated hy a town company, and the population 
drawn in by manufactories, 

In the first class we find the land owned by many peo 
ple, and as the town grows each may has his land laid ou; 
to his best advantage, without regard to a uniform 
and settled plan. This almost invariably results 
in streets running at various angles and of man, 
widths, with biocks of many different sizes—it is the 
plan on which most of our older towns and many of th: 
younger are built. In tbe second class the land is al) 
owned by a syndicate or town company, who have ij 
plotted and staked out after a definite plan. In this cass 
the engineer in charge has the chance of adopting the best 
plan tge topography of the land will admit of. 

What is the best plan? There is only one character 
of country that will admit of a uniform plan being used, 
the level or that where the changes in elevation are not 
beyond the maximum grades to be adopted for the streets 

to any great extent. As most towns have more or less of 
this kind of territory, we will consider it. 

The width of the streets is governed by the amount of 
traffic to be passed over them, the value of the land, the 
character of building to be erected, or the effect aimed at. 

Choosing the direction in which the greatest traftic wil] 
be, and the position m ost suitable for the principal street, 
we would lay offan avenue 100 ft. wide, and parallel to 
it avenues 70 or 80 ft. wide, ascircumstances would best 
determine; with cross streets 60 or 66 ft. wide. 

What shall be the distance of these avenues and streets 
apart, or in other words, the size of the blocks? Shall we, 
have alleys or not? Looking over the maps of the different 
cities, we find rectangular blocks of many sizeg, without 
noticing the irregular blocks. New York and Brooklyn 
have blocks 200 x 400ft. In some of the newer parts of 
Boston the blocks are 550 x 100 ft. In Baltimore 320 
150 ft. 

As the size of the lots determines the size of the block, 
we will consider that. The first object is to get the greatest 
number of front feet out of a given area without making 
the lots so small as to make them unsuitable for the use 
they are intended. Judging from the size of lots in the 
different cities, the depth needed generally for business 
property, the most valuable, and also that required for 
the average iwelling, where it is not necessary to have a 
stable, is about 100 ft. This would make the blocks 200 ft. 
wide. But shall there be alleys or not? In New York 
we find lots 100 ft. deep running back to a division fence. 
But land in New York is extremely valuable. Hemmed 
in by the narrow limits of a long island, with people 
ever crowding for admittance satisfied to put up with dis. 
comfort if they can only get a place to live, it hardly offers 
a suitable example for other less crowded places. In the 
newer parts of Boston and most other cities we find alleys 
more plentiful than in the older sectious of these cities, 
which shows they have come to feei the need of them. 
Why should they need them ? Pass along the streets that 
have no alleys in the rear of the houses, and what do we 
see? The front pavement decorated with every conceiv 
able kind of receptacle, empty or filled with garbage and 
ashes, which every puff of wind whisks over the pave 
ments and in the doors and windows of the houses and the 
eyes of the passing pedestrian. 

Then the sewerage system not being complete, which is 
about the case in every town, the O. E. A. man has to be 
called in. How is he going to get back with a solid brick 
wall running from street corner to street corner, the only 
openings on the street being the front doors and windows? 
Through one or the other of these he must go with his 
not overly-clean pipe. In the town from which I write, 
Middlesborough, Ky., we feel the want of alleys in the 
blocks even at this early date. 

With the separate system of sewerage, what a fine 
place to lay the pipes where they are needed, in the rear of 
the buildings, away from the water mains, and doing away 
with those ever-undesirable sewer connections through 
cellars, always liable to leak sewer gas if nothing more. 
Telegraph poles can also be placed there, removing 
them from the main streets, and the wires would be less 
in the way of firemen. To get the best results out of an 
alley it should be from 12 to 20 ft. wide, the greater width 
if practicable. This would make the blocks from 212 to 
220 ft. wide from avenue to avenue. 

There is one objection to the alley plan that is often 
brought forward: that people with deep lots, say 150 ft., 
finding that they have more land than they need for their 
private use, build a house in the rear of the lot, fronting 
the alley, In Philadelphia we find an ordinance against 
fronting houses on alleys less than 30 ft. wide. But this is 
due to the depth of the lot, not simply because the alley 
is there. The narrower the lots the more need of alleys. 
In residence property, with-lots of 50 or more feet front, 
there is room for a road to the rear; but even there the 
convenience of alleys is felt. 

The width of the blocks being fixed, what shall be their 
length? The location and amount of travel will best de- 
termine this. Four hundred feet seems to be a good 
length. 

Shall the wide or narrower streetsrun with the length 
of the blocks? We find both conditions to exist. 

Houses fronting on the broader streets have more air 
and light. The streets themselves hgve a better appear- 
ance, Here people and teams use the streets on which 
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the houses front rather than the side streets. There is one 
condition that might be considered where it would be an 
advartage to have the wider streets at the side of the 
houses: The street car tracks could be placed on them, 
giving more room to passing teams and relieving the 
fronts of the houses of the noise and dust, but they would 
not be soconvenient to the people. This is hardly suffi 
cient to outbalance the other conditions. 

To sum up, we would have the blocks 220 « 400 ft , with 
alleys 20 ft., bounded by avenues 70 to 80 ft. on the long 
sides and streets 60 to 66 ft. on the short sides. 

Yours truly, W. H. Dorsey. 
Asst. Engr. M. T. Co. 


The Moran Flexible Joint for Steam Pipe 
Connections. 

Among the exhibits at the Master Mechanics’ and 
Master Car Builders’ Convention at Cape May last 
June was a flexible steam pipe joint, which from 
the severe test to which it was subjected attracted 
much attention. The joint is an all-metal one of 
the ball and socket type, and those in charge of the 
exhibit claimed that the joint would keep steam 
tight, no matter how much it was exposed to dust 
or foreign matter. As one of the listeners seemed 
rather incredulous on this point, they proved the 
truth of their assertion by turning off the steam and 
throwing handfu!s of sharp sand from the road 
into the interior of the socket, also wedging in wisps 
of hay, horse hair and other fibrous substances. In 
every case, as soon as steam was turned on and the 
joint was moved about, the foreign substances were 
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Fig. 1. Section of Moran Flexibie Steam Joint 


cleared out from between the bearing surfaces and 
leakage ceased in a few seconds, 

The main features of this joint are the spherical 
bearing surfaces of cast iron, which are carefully 
turned and then ground toaclose fit. Under con- 
stant motion the wearing surfaces of the ball and 
the socket in which it moves take on a mirror-like 
polish, and it is claimed that the surface thus formed 
is so hard as to offer great resistance to abrasion. 

Fig. 1 is a sectional view of the Moran joint. The 
details of construction are varied of course, accord- 
ing to the special uses to which the joint isto be 
put. One of the principal users of these joints 
is the Standard Oil Co. Rubber hose is of course 
unsuited for handling petroleum or its products, on 
account of the action of the oil upon the rubber ; but 
this all-metal flexible connection has supplied the 
place of hose very well. A barrel filier, made with 
the Moran joint has been in use fora number of 
years by the Standard Oil Co., and Mr. Gro. H. Hop- 
PER, General Manager of the Barrel Preparing De- 
partment, states that heis entirely satisfied with 
its efficiency. The shipping and lighterage depart- 
ment of the company have also had large sizes of 
the joint in use (generally 6 in.) for loading and un- 
loading bulk steamers, and consider them superior 
to hose. 

For steam pipes the joint has been largely used to 
furnish a metallic connection for rock drills. While 
somewhat more expensive than hose, it presents 
the advantage of far greater durability and less 
stoppage for repairs. 

Another place where the joint has given great 
satisfaction is for the steam connection from the 
locomotive boiler back to the baggage car on trains 
using electric light. In the system in use on the 
limited trains between New York and Cincinnati 
over the Chesapeake & Ohio, the steam is taken at 
full boiler pressure from the locomotive and is car- 
ried to an engine running the dynamo placed in the 
forward end of the baggage car. Carrying the 
large amount of high pressure steam which this en- 
gine requires is a very different matter from trans- 
mitting the smaller amount of steamat low pressure 
used for car heating; and much trouble was expe- 
rienced in securing suitable hose to withstand the 


heat and strain of the high pressure steam. Last 
December a trial was made of a pipe connection with 
Moran joints in place of the hose, and it has been in 
use ever since on all four of the “ F. F, V.” limited 
trains, giving excellent satisfaction. 

The Moran joint has also been used to make the 
connection between the cars in steam car heating 
systems. The apparatus is shown in perspective in 
Fig. 2. Four of the flexible ball joints are used, 


and the coupling at the center of the straight con- 
made 


necting pipe is without rotation of the 


pressible material, the width of the trench shall be 
sufficient, if required by the engineer, to leave 18 ins. 
clear between the masonry of the sewer and the sheeting 
of the trench. The bottom of the trench is, in general, to 
be excavated to the exact form and size of the lower 
portion of the sewer which is to be laid in it. In case of 
pipe sewers, the bottom of the trench shal! be trimmed to 
the form of the outside of the pipes, with additional ex 
cavation at the joints, so that the bearing shall be con- 
tinuous and the pressure equally distributed 

Only such ledge or rock as, in the opinion of the engi 
neer, requires blasting for its removal, and bowlders of ‘4 





coupling faces upon each other. The apparatus 
illustrated was used last winter for all the connec- 
tions between cars on the steam heated “Florida 
special” trains from New York City to St. Augustine. 
The makers state that these connections finished 
the season witbout repairs or renewals of any kind. 
It should be said that in Fig. 2 the apparatus is 
shown in the position it assumes when just on the 
point of pulling apart by the separation of the cars. 
The uncoupling, both automatically in the position 
shown and by hand, is performed by the chains, 
which when drawn taut lift the top hooks which 
hold the two parts of the coupling together. In 
practice asecond chain is used, running from the 
horizontal pipe to the car platform above, and pre- 
venting the pipe from hanging too low when the 
cars are uncoupled. 

In making the Moran steam joint the rear part of 
the hemispherical socket is made of slightly greater 
radius than the ball, instead of being ground to fit 
it. The result is that when steam is off the ball is 
free to move slightly inward in the socket. This 
opens a narrow space between the bearing surfaces 
and permits any condensed water to run out. 
When pressure is applied the ball instantly seats it- 
self against the front of the socket, making a steam- 
tight joint. It is claimed that this is one reason 
why the joint resists so well the action of grit. The 
bearing surfaces being only held together by the 
yielding steam pressure, any grit interposed be- 
tween their faces is free to separate them, and can 
work out without embedding itself in these sur- 
faces. 

Fig. 3 shows a combined joint and trap used 
where a considerable amount of condensed water is 
to be disposed of. It consists in the addition of a 
burnished steel ball seating in a valve metal case 
and held up from its seat when steam pressure is off 
by a bronze spring, 

Any further information concernIng this joint 
may be obtained from the Moran Flexible Steam 
Joint Co., 149 Third street, Louisville, Ky. 


Specifications for Sewers, Poston, Mass. 





The following is an abstract of specifications for 
Section 2 of the Metropolitan Sewerage System, be- 
ing the main and outfall sewer on Deer Island. The 
specifications for most of the work being carried out 
by the Board of Metropolitan Sewerage Commis- 
sioners are very similar to those given. They are 
very full and complete, and give considerable power 
and authority to the engineer, requiring all work to 
be done to his satisfaction. 

EXCAVATION. 

All surfacing material that covers the location of the 
trench, including pavements, paving gravel, road metal, 
etc., shall be removed for a suitable distance in advance of 
the deep trench, and kept separate as may be directed, to 
be again used in repaving or resurfacing the street, road 
or ground. 

The sewer grade referred to in the specifications is as 
follows: Where a timber foundation is.used, it is the 
under side of the ribs, or sills, or pile caps. Where no 
timber foundation is used, itis the under side of the 
masonry or concrete. When the sewer is built in com- 





cu. yd. or more in volume, which are removed from the 
trench, will be estimated as rock excavation. In rock 
the width of the trench shall be fixed by the engineer as 
the wo:k progresses, and no payment wil! be made for 
rock excavated outside of the specified limits. In general, 
rock will be measured from its surface to a depth of 6 ins 
below sewer grade, and with an estimated width oft ft. 
greater than the outside width of the sewer. 

Blasts are to be covered with heavy timber chained to- 
gether; caps or other exploders shall in no case be kept 
in the same place in which dynemite or other explosives 
are stored. The cr ntractor isto furnish sufficient pump- 
ing plant, and is to provide and maintain dramage in the 
trench satisfactory to the engineer. Water is not to be 
allowed to rise on any masonry until the mortar has set to 
the satisfaction of the «ngineer, and no stream of water 
shall be allowed to flow over ma‘onry unt l such time as 
the engineer may direct. 

FILLING. 


All excavations below sewer grdde shal! be refilled with 
gravel, in thin layers, thoroughly wet and rammed. or, if 
directed by the engineer, the filling shall be made of con- 
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Fig. 3. 


Combination of Automatic Trap with Moran 
Joint 


crete cr rubble masonry. The spaces between the piles 
and between pile caps or sills are to be refilled with suit- 
able material to the height of the under side of the timber 
platform. When a ‘‘cradle” foundation is used, the back - 
filling up to the springing line of the sewer shall be made 
with satisfactory material filled in thin layers, thoroughly 
wetted and rammed. The back-filling to the springing 
line of the sewer shall be done before the arch is turned, 
and the bracing inside the sewer shall be left in place 
until its removal is directed by the engineer. 

That portion of the sheeting extendiag below the crown 
of the arch of the sewer must be withdrawn, unless other- 
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wise directed by the engineer, before more than 6 ins. of 
earth is placed on the arch, and before the center is 
struck. As the trench is refilled, the sheeting, etc., shall 
be removed in such manner as to avoid the caving in of 
the trench. The vacancies left by the sheeting shall be 
carefully refilled by ramming with tools specially adapted 
to that purpose, by watering. or otherwise, as may be 
directed. When the engineer decides that the sheeting 
or shoring cannot be removed without injury to the work, 
it shall be left in place, and the contractor shall be paid 
for the lumber at the rate of $13 per 1,000 ft. B. M. 

The trench and other excavations shall be refilled with 
such of the excavated material and in such order as may 
be from time to time directed by the engineer. The back- 
filling must be brought up evenly on both sides of the 
sewer, 80 that no unbalanced pressure can be thrown 
upon the masonry ; shall be spread in layers, not exceeding 
6 ins. in thickness, which shell be well watered and thor- 
oughly rammed; or where an abundance of water can be 
obtained, and the engineer so directs, it shall be thrown 
into the trench and allowed to settle into place through a 
suitable depth of water. Where the sewer is built with 
sidewalls they shall be braced, if so required, and the 
work of back-filling shall be so conducted as not to dis- 
turb the masonry. No refilling shall be made with frozen 
earth. 

The surface of the ground in streets and elsewhere shall 
in all cases be left in as good condition as it was previous 
to the commencement of the work; and when of gravel or 
broken stone, it shall be, well rolled with a heavy roller; the 
whole work of refilling and resurfacing to be done in a man- 
ner to prevent, as far as possible, after-settlement. The 
contractor shall keep the street surface over and along 
the trench and other excavations in a safe and satisfac- 
tory condition for a period of six months after the work 
contemplated in this contract is finished, and shall be re- 
sponsible for any accident that may occur on account of 
the defective condition of such surface. All fences and 
other structures in the vicinity of the work shall be pro- 
tected, and, if injured, shall be repaired or replaced. All 
trees in the vicinity shall be protected. 


MATERIALS AND WORKMANSHIP, 


Cement.—American natural hydraulic cement and Port- 
and cement are to be used in the work. The American- 
cement must be equal in quality to the best of the Rosen- 
dale cements ; it must be fresh and very fine ground and 
put up in well-made casks. The Portland cement must be 
of the best quality, ground extremely fine, and of good 
weight, and packed in well-made casks. If required by 
the engineer, Alsen’s Portland cement shall be used. 

The con‘ractor shall at all times keep in store at some 
convenient point in Boston, or within a mile of the work 
herein contracted for, a sufficient quantity of cement to 
allow ample time for the tests to be made without delay 
to the work of construction. The engineer shall be noti- 
fied at once of each delivery of cement. it shall be stored 
in tight buildings, and each cask must be raised several 
inches above the ground by blocking or otherwise. 

Mortar.—All mortar shall be prepared from cement in 
perfect condition and sand furnished by the board. These 
ingredients shall be thoroughly mixed dry, and, unless 
otherwise directed by the engineer, in the following propor- 
tions: For Portland cement mortar, one part, by measure, 
of cement, to two parts of sand; for American-cement 
mortar, used in the brick masonry, one part, by measure, of 
cement, to one and one-half parts of sand; for American- 
cement mortar, used in the rubble masonry and in con- 
crete, one part, by measure, of cement, to two parts of 
sand; and a moderate dose of water is to be afterward 
added to produce a paste of a proper consistency, the 
whole to be thoroughly worked with hoes or other tools. 
The mortar shall be freshly mixed, for the work in hand, 
in proper boxes made for the purpose; no mortar shall be 
uced that has become hard or set. 

Concrete Masonry.—Concrete shall be composed of 
clean, screened gravel, mixed with mortar of the quality 
above described. The gravel shall consist of pebbles or 
fragments of stone of various sizes, no pebble or frag- 
ment to be more than 2% ins. nor less than 4 in. in its 
greatest diameter. The gravel shall be mixed with mor- 
tar, of the quality above specified, in such proportion that 
the resultant mixture shall contain one measure of 
cement, two of sand, and not exceeding five of gravel, 
and such that the void spaces in the gravel shall be 
fully filled with mertar. 

The mixing shall be done in proper boxes, and after the 
materials are wet the work must proceed rapialy until 
the concrete is in place and is so thoroughly rammed that 
water flushes to its surface and all the interstices between 
the stones are entirely tilled with mortar. Should voids 
be discovered when the forms are taken down the defec- 
tive work is to be rewoved and the space refilled with 
suitable materials. It shall be allowed to set for a suffi- 
cient time before working upon it will be allowed. Where 
forms are required to hold the concrete in place they 
shall be set true to the lines, and shall be firmly secured, 
so that they will not get out of place while the concrete 
is being laid. 

Brick Masonry.—The bricks shall be of the best qual 
ity, burned hard entirely through, regular and uniform in 
shape and size, and of compact texture and with a crush 


ing strength of not less than 5,000 Ibs. per sq.in. Bricks 
which, after being thoroughly dried and then immersed 
in water for 24 hours, absorb more than 16¢ in volume of 
water will be rejected. The hardest and most regular- 
shaped bricks are to be used on the invert of the sewer. 
Hard-burned bricks, less perfect than those required for 
the interior of the sewer, and a small proportion of 
“bats,” all satisfactory to the engineer, may be used on 
the outer ring of the sewer. 

All brick masonry shall be laid with the quality of 
bricks and mortar above specified, and be of the best 
quality. The bricks shall be laid to a line, with the beds 
in the line of the radii of the curves, and with as close 
joints (not exceeding 4 in. for facework) as may be from 
time to time directed. The bricks to be thoroughly wet 
just before laying. Every brick to be completely im- 
bedded in mortar at its bottom, side and end, at one opera- 
tion. Care shall be taken to have the interior surfaces 
smooth and regular. 

All unfinished work must be “‘racksed back” or 
‘“*toothed,” as directed; and when new work is joined to 
its faces, the bricks must be scraped, thoroughly cleaned 
by scrubbing with a stiff brush, and well moistened. 

Rubble-Stone Masonry.-—Rubble-stone masonry shall be 
made with stone of compact texture, free from loose 
seams and other defects, laid on its natural bed, and of 
suitable size and shape for the work in hand. 

Care shall be taken to have the beds and joints full of 
mortar, and no grouting or filling of joints after the stones 
are in place will be allowed. The stones used shall pre- 
sent a good bed for materials of this class, and their size 
shall vary according to the part of the work where they 
are to be used. For the side walls of the sewer the stones 
must have not less than one superficial foot of bed, except 
the spawls necessary to fill up the interstices. The work 
must be thoroughly bonded. The headers must be in all 
cases of sufficient size to secure a strong bond with the 
rest of the masonry. No spawling under a stone after it 
is laid will be allowed. 

Masonry.—When work is done during freezing 
weather, the contractor shall provide the tecessary 
means for, and shall heat the bricks, gravel, sand and 
water, and shall comply with all requirements of the en- 
gineer to thoroughly protect the masonry from damage 
by frost during and after laying; all at the cost and ex- 
pense of the contractor. No work shall be done on ma- 
sonry during such days as, in the opinion of the engineer, 
good work cannot be done. All unfinished masonry shall 
be properly protected during inclement weather from in- 
jury from weter or frost. The word ‘masonry ”’ is un- 
derstood to include'concrete in place; also, the terms “‘con- 
crete "and “concrete masonry ” are understood to mean 
one and the same thing. 

TIMBER WORK. 

Piles.—The piles shall be straight, sound spruce 
sticks, free from defects, not less than 6 ins. in 
diameter at their lower ends, and of sufficient length 
to drive well into the hard bottom. Those driven 20 ft. or 
more shall be not less than 10 ins. in diameter at the point 
where they are cut off for capping. Of those driven toa 
less depth, a certain proportion may have a diameter not 
less than 8 ins. at said point. Any pile broken while driv- 
ing, or driven off of line, must be replaced at the con- 
tractor’s expense. 

The piles are to be driven in bents, and are to be cut off 
at the grade given by the engineer; the top of each pile to 
be exactly level after being cut off, so that the caps which 
rest on them will have a firm and even bearing. 

Spruce Lumber.—Spruce lumber will be used in the con- 
struction of wooden platforms for the foundation of 
sewer, for pile caps, cradling or other purposes. All lum- 
ber intended for permanent use shall be sound, straight 
grained and free from~all shakes, loose knots and other 
defects that may impair its strength and durability. The 
capsare to be securely fastened to the piles by wrought- 
iron driftbolts 16 ins. long and % in. diameter. 


BRICK SEWER. 


The general sections of the sewer are to be made to 
conform to the drawings furnished and directions given 
from time to time by the engineer, and are to be built of 
brick masonry, concrete and rubble-stone masonry. The 
foundation may be of earth, concrete or other masonry, 
or timber, according to local conditions. The contractor 
shall, when required, construct a timber foundation for 
the sewer and its appurtenances. If a pile foundation is 
used, it will be constructed in accordance with the en- 
gineer’s plans and directions. If a platform is used, it 
will consist of sills, laid either transversely or longitudi- 
nally, and a flooring of planks or boards spiked to each sill 
with suitable spikes. 

If a cradle is used it will consist of ribs laid transversely 
and a single or double lining of boards secured to each 
sill with suitable nails. Where required paper shall be 
used between the double layers of boards. The planks 
and boards used in the flour and lining shall be straight 
edged and laid to make as water-tight work as practica- 
ble. The paper will be furnished by the board; but the 
expense of putting it in place is to be included in the price 
for spruce lumber in place and secured. If the foundation 
is of concrete it shall be of such form and dimensions as 
the engineer May require. 


Where required by the engineer drainage shall be ef. 
fected by a drain pipe laid below the sewer. The drain 
pipe shall be vitrified sewer pipe, equal in quality to the 
best Akron pipe. The pipe must be satisfactory in shape 
and free from cracks and flaws. The pipe shall be care- 
fully bedded, and the joints must be made tight enough 
to prevent gravel and sand from passing through the m; 
if necessary the joints shall be wound with thin cloth fur. 
nished by the board. The refilling about the pipe shall 
be solidly made, as directed. The whole cost of the pipe, 
excavation, laying, winding and refilling around it is to 
included in the price for under-drain pipe laid and secured. 

Water-tight work is aimed at ; and to this end, in addi- 
tion to the general good quality of work required, the 
whole interior face of the rubble or concrete backing, 
against which the brick lining rests, shall be thoroughly 
plastered, before the lining is laid. with hydraulic-cement 
mortar of the kind to be used in building the invert of the 
sewer. The cost of this plastering is to be included in the 
price for the rubble or concrete masonry of which the 
backing is composed. When required, paper shall be 
used about the masonry; it will be furnished by the 
board, and the cost of putting it in place is to be included 
in the price for the brick or concrete masonry. 

The contractor shall provide and use, if required by the 
engineer, 200 running feet of straight (centering for the 
upper arch at each working division of this? section , 
These centers shall be so made, in parts or otherwise, that 
the rear ones can be struck, carried forward under those 
in place and set up again as fast asthe archwork of the 
sewer is built. 

The inside joints of the invert andof the sidewalls shall 
be neatly pointed. The inside face of the upper arch, 
after the center has been withdrawn, shall have all the 
mortar projecting beyond the surface of the bricks scraped 
off within three days after the center has been struck, 
and shall be pointed and left in a neat condition. The ex- 
trados of the upper brick arch, from springing line to 
springing line, shall be plastered with «a %-in. coating 
of hydraulic mortar. 

Side entrances, bell mouths, reducers, culverts, gate 
chambers, ventilators, connecting sewers, manholes: 
lampholes, etc., shall be consiructed at such points as 
may be designated, and according to plans and directions 
given. Wherever the surface is unpaved, either in roads 
or in private lands, the iron frames of the covers of man- 
holes, lampholes, ventilators and other structures that 
reach the surface shall be surrounded with a ring of cob. 
ble stone paving extending at least 2 ft. from the edge of 
the iron frame. 


The Recent Water-Works of France. 


By a decree of Sept. 30, 1884, there was organized 
a Consulting Committee on the Public Health of 
France, and among the important duties of this 
committee was the examination of the public water 
supply. A circular was sert out, on Oct. 29, 1884, to 
the various prefects of departments asking them to — 
submit to the committee all plans for furnishing 
potable water and a general report of the committee 
now contains a résumé of the work done in the years 
1884-1890. 

In the six years covered by the report the com- 
mittee has examined 333 projects and 341 reports 
upon them. Of these projects 17 were condemned 
by the committee, and among these were the pro 
posed water supply for Reims and the leading of 
the waters of the Yonne to Paris. Of the 316 re- 
maining plans;3 were not fully reported upon, 15 
have been at least temporarily abandoned, 31 have 
not yet been commenced, 60 are in process of execu- 
tion, and 207 have been finished. Of the completed 
works 26 exceeded in cost $20,000, and the total ex- 
pended on these 26 was $2,953,489, for the supply of 
376,412 inhabitants. The remaining 181 works were 
of a minor character and cost in total $595,512, for a 
combined population of 205,089. This is an average 
of $3,290 per project for an average of 1,133 persons 
toacommune. Some of these works must have 
been of an exceedingly simple nature, as we find the 
following expenditures noted: Dréme, $115 for 644 
inhabitants ; Poét-Laval, $93.20 for 902 inhabitants ; 
Puy-Saint-Martin, $100.60 for 781 inhabitants, and 
Roche-Sur le Bois, $40 for 520 inhabitants. But as 
the committee remarks, unimportant as they were 
in money, each piece of work noted resulted in 
securing better water and had a corresponding 
effect upon the health of the users. In many cases, 
the addition of a short length of pipe to a distribu- 
tion system already existing cost little money but 
added materially to the sanitary conditions. 

The report goes on to state that these projects 
were scattered over 57 departments, and there are 
30 departments that in these six years have done 
nothing in the way of presentifig plans to the com- 
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mittee for new or improved water supply. It is too 
soon to study in any comprehensive manner the ef- 
fect of the work done upon the public health. But 
comparisons have been made for 25 communes 
where the works have been finished for two years. 
Unhappily, the declaration of the cause of death is 
not obligatory in France, and in 17 of these com- 
munes it was impossible to find what had been the 
record for typhoid fevers in preceding years. The re- 
port treats in detail the several communes where 
some definite information was possible, and finds 
that in 2 ofthe 25 communes, though the death 
rate has increased in some and diminished in others 
since the introduction or improvement of the water 
supply, there are practically no deaths due to ty- 
phoid fever. 

These results, though not conclusive, accord with 
the previous experience in the larger cities of France 
where pure water had been substituted for a bad 
supply. 

At Bordeaux, for example, wkere the water of the 
Budos was generally introduced in 1888, the 
mortality rate for typhoid diseases was, in the 
years 1886-87, 7 per 10,000 inhabitants. For the two 
years 1889-90 the average has been 4 per 10,000. At 
Rennes, where the water supply was of bad quality 
until 1883, the average mortality from the above 
cause was 13 per 10,000 inhabitants from 1870 to 1882. 
For the period 1883-88 it was 7 per 10,000, From 1875 
to 1882 the deaths from typhoid fevers averaged 43 
per 10,000 among the resident soldiers; this average 
fellto 2per 10,000 during the period 1883-89. In 
Amiens, until 1881, there was an epidemic of 
typhoid character, notably in the garrison. From 
1872 to 1875 the average was 36 per 10,000; and from 
1876 to 1880 it was 111 per 10,000. In 1881, the water 
from the contaminated spring of the Marie-Cafion 
was condemned and replaced by pure water from 
Pont-de-Metz. Asa consequence, in 1881-1889, the 
typhie mortality in the garrison fell from 36 and 111 
per 10,000 to 7 per 10,000. Among citizens this 
mortality for the period 1886-90 was on the average 
only 3.9 per 10,000. In Saint-Etienne, which was 
fed by water from wells and from the Furens, before 
1886, the deaths from typhoid are said to have 
numbered as high as 400 and even 600 per year, as 
shown by the statistics at the townhall. In 1886 
water was led to the town from a pure source, and 
the average of deaths from typhic diseases has fallen 
to 44 per year, in a population of 117,844, or about 3.8 
per 10,000 inhabitants. 
A Few Practical Uses of the 
Curve. 


BY WM. COX. 


The discovery of the remarkable properties of a 
series of numbers in arithmetical progression, com- 
bined with another series in geometrical progression, 
has contributed very materially to the advancement 
of science, and that not only from a theoretical 
point of view, but also in a practical manner. Their 
embodiment in tables of logarithms has lightened 
the tedious labor of abstruse calculations, and their 
adaptation to instruments of differeat kinds has 
rendered the solution of both simple and compli- 
cated formulas so easy that what is without their 
aid an irksome task often becomes with their help 
a pleasure. The most ingenious and undoubtedly 
the most useful of these instruments is the slide 
rule, with which the most difficult problems may be 
promptly and accurateiy solved. In this instrument 
a number of equal spaces represent the series of 
numbers in arithmetical progression, while to each 
one is assigned the value of a series of numbers in 
geometric progression, each term of series increas- 
ing by the same given ratio, so that all the computa- 
tions which are effected by the aid of logarithms can 
be performed with the slide rule, especially with that 
latest form, the Mannheim, with which any root or 
power may be easily ascertained. 

A variety of calculations may be also very easily 
worked out graphically by means of a logarithmic 
curve, thus: 

Take a sheet of drawing paper, and on the straight 
line A B, with center C and radius A D (about 6 ins. 
long), describe the circle D E F K. Then take a true 
logarithmic spiral curve in cardboard or black rub- 
ber,as represented by the shaded portion of the 
figure, and pass a fine needle through its center, 
and also through C, so that the curve may revolve 


Logarithmic 
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freely on its axis. The circle, if divided into 100 equal 
parts, would represent 100 terms of a series of num- 
bers in arithmetical progression, each term advanc- 
ing by the same given rate of difference of 3.6. 

If we draw radii from the center C to these points 
and measure off upon them a series of lengths, each 
one of which shall be greater than the preceding 
one by the same given ratio (svch as 1 to 1.01), then 
these lengths measured upon the radii will deter- 
mine the points of intersection of the logarithmic 
curve, and these continually increasing radii will 
form a series of numbers in geometric progression, 
the corresponding numbers of which on the circle 
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or any other ratios whose sélution may be frequently 
required. 

Whatever may be the position of the curve, the 
lengths of any two radii from the center C to the 
line of the curve will always bear the same ratio to 
each other, provided that the angle inclosed by the 
two given radii be the same. If we have only 3 
radii inclosing 2 equal angles, then the middle radius 
is a mean proportional between the two outer radii 
as 
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and if we have two pairs of radii, each pair inclos 





DIAGRAM SHOWING METHOD OF USING LOGARITHMIC CURVE. 


will be their logarithms, by means of which we can, 
as with the slide rule, obtain an endless variety of 
ratios, and perform a great number of calculations. 

Let us, for instance, turn the curve round until a 
line measured from C along the initial line A B to the 
edge of the curve G indicates, say, 123 mm.; then hold- 
ing the curve in the same position, pass our scale 
round until we reach H,so that C H:may measure 
11244.mm. Prolonging this, line we mark the point of 
intersection EF on the circle D E F K, and thus obtain 
on the curve with the two radiiC Gand CH a 
fixed ratio of 123:1124%. To whatever position we 
now turn the curve round, if we measure along the 
radii C Dand C E from the center C to the edge of 
the curve, where it is cut by these radii, we shall al- 
ways obtain two numbers having to each other this 
same ratio of 123: 112!¢. Thus if we place our scale 
of millimetres on the initial line and then turn the 
curve round until C G shall measure 80 mm., then 
holding the curve fixed, measure C H, we shall ob. 
tain 73 mm., so that we have: 

80: 73 :: 123: 112}. 

Now this ratio of 123: 11244 is that which a yard 
bears toa metre. We therefore mark on the initial 
line, No. 1, Yards, and on the radius C E, No. 1 
Metres, and we have consequently with the last 
setting of the curve 73m. as the equivalent of 80 
yds.; and similarly we obtain for any other number 
of yards its eqivalent in metres, or vice versa. 

We can now in the same way mark on the initial 
line A B, and onthe corresponding points of the 
circle, such ratios as: 


Initial line. Radii of curve. 
No.2. Square yard, and No. 2’. Square metres. 
“3 bic yards, -“ “ 3. Cubic metres. 
= t U, 3. pees} Me teen ¢ ae. gallons. 
7 pres- 7 * osph eres 
eure inch, divided by 10), 
a reuinferences } oe ae in OT 





ing a similar angle, we obtain two ratios or a pro- 
portion, as 
Q@e b ee Ce d, 

As multiplication and division are also but different 
forms of proportion, and can be reduced to 

L:ea::t: an, an@asd: :1s@, 
we can therefore with the logarithmic curve work 
cut graphically sums in these rules, by taking one 
radius to be equal to 1, 10, 100, etc., according to the 
scale adopted. 

A very simple method of ascertaining equivalent 
values to the two terms of a ratio, is to cut a piece 
of cardboard in the form of a sector so that the angle 
inclosed by the two radii shall be like angle DC FE 
that of the given ratio; then if on a sheet of draw- 
ing paper a logarithmic curve be traced and a needle 
be passed through the center of the sector and also 
through that of the curve, the two radii of the sector, 
to whatever position it be turned round, will always 
give, from C to the point of intersection of the radii 
with the curve, two numbers which will bear the 
same ratio to each other as that existing between 
the two radii of the sector. Such sectors, which 
can be very easily made, then represent the first and 
second terms of a proportion, and if their radii were 
marked with a convenient scale, the third and fourth 
terms of the proportion would be at once found by 
mere inspection. They can be made to any required 
ratio, and would be always ready for use. 

Other uses of this curve will easily suggest them 
selves, one important one being the facility with 
which the average pressure of steam in ar engine 
cylinder, with any cut-off, may be calculated, The 
center of curvature of a part of any curve, or the 
center of any circle, may be also easily ascertained 
by its means. 

It is necessary, in order to be able to take advan 


tage of the various and remarkable properties of the 
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logarithmic curve, that it be constructed with 
very great accuracy. The writer has procured his 
model in black rubber from Messrs. Krurre. & 
EssErR Co., of New York, and found it perfectly cor- 
rect. Its longest radius from C is about 5‘¢ ins., or 
145 mm., and with scales of millimetres or 40 parts 
to an inch, may be used for obtaining any kind of 
ratios or proportions. The engineer will often find 
it useful to have such a curve at hand. 


The Comparative Merits of Various Systems 
of Car Lighting. 


VIII. 
PINTSCH COMPRESSED GAS SYSTEM.—THE GAS 
MAKING PLANT. (Continued.) 

Since our last issue we have received the follow- 
ing figures showing the cost of operation of the 
Krie gas works at Jersey City for two half-year pe- 
riods, ending Jan, 1, 188%, and Jan. 1, 1889. <A brief 
description of these works was given last week. 

Six Months, Ending Jan. 1, 1888: Coal used, 383 
tons, cost, $594.31; oil used, 48,162 galls. cost, $902.63; 
gas made, 2,697,400 cu. ft.; cost per 1,000 ft. for coal, 
22 cts., for oil, 33 cts.—cu. ft. gas per gal. oil, 70.7. 
Average total cost of gas per 1,000 cu. ft., as follows: 
July, $1.75; August, 21.77; september, $1.50; October, 
1.48; November, $1.33 ; December,$1.34, 

Six Months, Ending Jan. 1, 1889: Coal used, 447 
tons, cost, $690.76; oil used,49,629 galls., cost, $1,903.- 
04; gas made, 3,430,000 cu. ft., cost. per 1,000 ft., for 
coal, 20.1 cts.; for oil, 55.5 cts.; cu. ft. gas per gall. of 
oil, 69.1, Average total cost of gas per 1,000 cu. ft., 
as follows: July, $1.37; August, $1.28; September, 
$1.67; October, $1.44; November, $1.98; December, 
$1.65, 

In the above figures the measurements of gas were 
made as it passed through the meter before compres- 
sion. The additional cost of car filling is about 25 
cts. per 1,000 ft.; while interest and depreciation, 
which are not included in the above, may be figured 
as 10% on $18,000, the total cost of the works. This 
would make an additional charge of $150 per month, 
or about 28 cts. per 1,000 for the average monthly 
output of gas in the 1888 period, and 33 cts. per thou- 
sand for the 1887 period. It will be seen from the 
above that the Erie makes an exellent showing, the 
yield of gas per gallon of oil being higher than in 
any other American works reported. 

A piece of economy in the operation of Pintsch 
gas works which has recently been undertaken is 
the utilization of the waste heat from the retort 
furnaces for raising steam to run the gas-com- 
pressor. It has been the custom heretofore to have 
a boiler entirely separate from the gas making 
plant to furnish steam for the compressor, and it 
requires nearly as much coal to run this as is used 
to heat the gas retorts. In the Pintsch gas works» 
recently built at Savannah, a steam boiler has been 
set directly above the retort furnaces. An extra 
furnace without retorts is provided for use when 
the waste heat from the retorts does not make 
sufficient steam. It has not been in use long 
enough to determine what economy is obtained. 

The question of danger in operating the gas works 
making and compressing Pintsch gas is one which 
has been much discussed. In the paper by Mr. HunN- 
TER before the Institution of Civil Engineers we find 
only the following reference to irregular operation 
of the apparatus: 

While the oil is undergoing the process of distillation, 
there are severai means of ascertaining if this is proceed- 
ing continuously, and under the most advantageous con- 
ditions. Supposing a given quantity of oil per hour is 
flowing into .the retort, and a suitable temperature is 
maintained, a glance at the meter will show what quan- 
tity of gas is passing avd whether it is regularin volume. 
Should the latter be rregular, it indicates a stoppage, the 
location of which can be ascertained by reference to the 
pressure gages, whether in the tar-pits, condensers, 
washers or purifiers. At the same time the gas would 
‘blow out " from the water safety-valve, alongside the 
main valve, and also at the siphon oil-pipe; while if any- 
thing goes wrong with the gasometer, the gage falls, and 
a blow out takes place. 

Mr. Ayrks, in his paper before noted, alludes also 
to the necessity of keeping watch ef the gages and 
stopping operations in case any of the pipes become 
choked, 

One of the members who took part in the discus- 
sion upon Mr. AYREs’ paper was Mr. JosEPH Tom- 
LINSON, Jr., who was a member of the committee 
appointed by the Society of Arts to adjudicate upon 
the best system of train lighting. The other mem- 
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bers of the committee were MyLes FENTON and Sir 
FREDERICK ABEL, and asa result of their investi- 
gation the gold medal of the society was awarded 
to Jutius Prntscn, of Berlin. Mr. ToML«UNSON said 
that it was not a good plan to place the oil cistern 
on top of the retort bench. In case of any slight 
stoppage, the pressure would raise the oil seal and 
might set fire to the vessel of oil. He therefore 
placed the oil supply tank on the side of the wall, a 
considerable distance away, and led the oil to the 
retorts by a small pipe. 

Concerning the above Mr. Ropert M. Drxon, En- 
gineer of the Safety Car Heating and Lighting Co., 
furnishes us the following information : 


In the proof which you send referring to the question of 
danger, you quote trom Mr. HUNTER, Our practice here 
does not accord with what he says. We use differential 
water gages connected with every part of the work, which 
indicate at once any slight stoppage. Of course we use 
the safety valve of which he speaks, but never allow the 
works to become in such a condition as to bring it into 
use. It is, however, frequently tested by shutting down 
the main valve of the works, and compelling it to blow off. 
We make our siphon oil pipes to have such a seal that 
they cannot possibly blow out. If a gas works is properly 
run, and it is an easy thing to do, stop-ups never occur, 
I have spent a great many days in works, and have never 
been present when there was a stop-up, nor doI know of 
a case where we have had one that caused a blow-out of 
any kind. The filling up of the pipes is very gradual, and 
the differential gages indicate the location of any con- 
struction. 

We have not placed our oil tanks over the benches for 
several years past, but have placed them on the side wall 
of the building. 


An accident occurred at the gas works of the 
Central Railroad of New Jersey in Jersey City last 
March, and exaggerated accounts were published in 
the newspapers at the time. The oil supply tank 
was placed on the wall and a gage glass was at 
tached to it, indicating the height of the oil. This 
gage-glass was broken andthe escaping oi! caught 
fire. General Superintendent OLHAUSEN informed 
us that the loss amounted to very little, and that 
the pipes were rearranged after the accident “in a 
way which will make it almost impossible for an; 
other accident of this kind to occur.” 

The accompanying illustration, which, by the way, 
may be of practical interest to many users of crude 
petroleum besides gas makers, shows the arrange- 
ment of the oil tank and connecting pipes which was 
adopted. The crude petroleum is stored in large 
tanks, usually located some distance from the works. 
The small tank from which the gas retorts are sup- 
plied is placed on brackets, bolted high up on the 
side of the wall. The tank is a closed cylindrical 
vessel, and the oil is forced up into it by a small 
pump, the large storage tanks being ona lower level 
than the supply tank. To guard against the possi- 
ble danger of the pump being left running when the 
tank is full and so bursting it, a pipe runs from the 
top of the tank through the wall to the outside of 
the building and connects to an open ventilator, and 
also to a pipe leading back to the storage tank. It 
is therefore impossible to put the supply tank under 
pressure, and if oil is pumped in faster than it is 
used, all the surplus runs back to the storage tanks. 

Attached to the small supply tank, in place of a 
glass gage, is a piece of 3-in. pipe, connected to the 
supply tank, and a float is placed within the pipe ; 
an index rod is connected to the float and passes 
through the cap on top of the tube, indicating the 
depth of the oil on a graduated scale. 

For a final precaution, a bell-crank lever is at- 
tached to a cock in the pipe leading from the supply 
tank to the retort, and two chains lead from it to 
different parts of the room. If from any cause fire 
does occur, the oil supply can be shut off without 
trouble. Besides this emergency cock, there is the 
micrometer cock, by which the flow of oil into the 
siphon leading to the retort is regulated ; and there 
is also a cock, just outside the furnace, by which 
even the small amount of oil in the siphon can be 
shut off from entering the furnace. 

We have been able to find no further evidence 
concerning the hazard from either fires or explo- 
sious in operating Pintsch gas works and no further 
records of their occurrence. Of course gas mapu- 
facture in these works as in other gas works has to 
be carried on with proper care. Both the gas and 
the substances from which it is made are inflamma 
ble; and if the former is mixed with the proper pro- 


Aug. 29, 1891, 


portions of air, an explosive compound is formed, 
Either the lack of proper attention or wilful malice 
may cause trouble, therefore, as in any gas works, 
although the small amount of gas contained in the 
apparatus or in the holder would probably limit the 
elfects of even the worst fire or explosion to the 
immediate vicinity of the works. 

To test still further thismatter of hazard in the 
gas manufacture, Mr. W. B. D. PENNIMAN, on behalf 
of this journal, sent inquiries to a number of rail way 
officers who have had gr eatest experience with Pin- 
tsch gas manufacture in this country. One of the 
questions asked was: ‘“ Do you consider the manu- 
facture of oil gas unusually hazardous to the men 
engaged in it?” The replies received were uni- 
formly in the negative. 

It is to be noted also, in considering the question 
of hazard, that the force required to operate a gas 
plant is very small, only from two to four men 
being on duty at atime. The hazard to life, there- 
fore, even supposing the process to be a dangerous 
one, is not great, 

Our attention has been called to an anonymous 
circular which was widely distributed sometime 
ago, containg newspaper extracts describing ex. 
plosions of oil gas works in three cities. Concern. 
ing this the Safety Car Heating & Lighting Co. say: 

The gas works referred to in these circulars were not 
Pintsch works, or built in any way like them. The con- 
struction of Pintsch gas works is such as to make them in 
every way more safe than any other method of gas manu. 
facture, and their operating history has been such as to 
obtain the confidence of railroad people. There are now 
160 of these plants in daily operation, 

We are also informed that the accidents referred 
to in this circular occurred at works using the Fos- 
ter gas process, which was introduced on some 
railways a few years ago by the American Lighting 
Co., of New York City, a concern which we believe 
is no longer in existence. 


STORING THE GAS AND DISTRIBUTING IT TO THE CARS, 


As already stated, the gas passes from the com- 
pressor to the storage tanks. These are plain 
cylinders with welded scams about 4 ft. in diame- 
ter and 20 ft. long, set horizontally. The capacity 
of those at the Erie works at Jersey City is 
265 cu. ft.,so with 10 atmospheres pressure, each 
contains 2,650 cu. ft. of gas, or enough to fill 
about 20 cars. Of course only a small part of 
this number could be filled from the holder alone 
before the pressure would be reduced too low 
to give a proper amount of gas in the steel tanks on 
the car. In practice, however, when any consider- 
able number of cars is being filled. the compressor 
is forcing gas into the holders as fast as it is drawn 
off. The Erie has five of these tanks at Jersey City 
to supply 265 cars and 6 ferry boats in service. The 
West Shore has two storage tanks to supply 150 cars 
in service. Tanks of this size weigh 6,000 Ibs., and 
cost $760. The fittings cost $125 additional, making 
the total cost $885. 

The amount of storage capacity for compressed gas 
required at any works depends upon the rapidity with 
which gas has to be delivered within a given time. 
If the gas were delivered from the works at a con- 
stant rate throughout the day, then twostoreholders 
would be sufficient—one to pump into and one to 
discharge from alternately. This, however, is never 
the case, and sometimes large amounts of gas are 
required within a short time. The storage capacity 
is therefore arranged for the service, whatever that 
may be. 

The gas as stored after compression does not de- 
teriorate or deposit further hydrocarbon. Samples 
of gas examined after being stored for 10 months in 
cylinders at 150 lbs. pressure have shown the same 
candle power as when first compressed. The reason 
for this may be seen by remembering that the 
pressure to which the gas is subjected in the com 
pressor is always a little higher than in the storage 
tanks, and this in turn is greater than the pressure 
in the distributing pipes or in the car reservoirs. 

The preferable mode of distributing gas from the 
storage tanks to the cars is to lay a system of under- 
ground pipes along the car storage tracks, or where- 
ever the cars can be most conveniently reached with- 
out special switching. In some cases the pipes are 
carried 10,000 ft. or more from the storage tanks. 

The pipe usually used for even these very long 
lines is % in. extra strong pipe with extra heavy 
recessed couplings. The joints be*veen the pipes are 
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made with a paint of litharge and glycerine. When 
the pipe screws into any special fitting of brass the 
threads are tinned and the joint is soldered. In 
ease of very long pipes of this small diameter when 
the flow through them is too slow, one or more 
store holders are placed at the distributing end to 
accumulate the gas and facilitate quick filling. At 
the Pintsch gas works in Chicago, where distribu- 
ting pipes are in use over two miles in length, a 1‘, - 
in. extra heavy pipe is used for the conducting 
pipe, and in order to thoroughly protect it and at 
the same time avoid any loss by leakage, it is laid 
inside a 2%4-in. pipe which opens at the works into 
the low-pressure gasholder. 

At the Central Railroad of New Jersey yards in 
Jersey City, %-in. piping is laid between alternate 
tracks to fill cars on either side. Filling valves are 
placed every 90 ft., and the 50-ft. bose used for filling 
the car tanks makes it possible to reach any car on 
the track on either side of the pipe line. 

In case it is desired to fill cars at a consider- 
able distance from the gas works, special tank cars 
are used. For example, at the Grand Central 
station, in New York City, cars are supplied with 
gas brought in special tank cars from the works at 
Mott Haven, 5 miles distant. The tanks which are 
placed on these cars are of the same size as the 
storage tanks at the works, 20ft. x 4ft.2in. They 
weigh about 6,000 Ibs., and the two are placed side 
by side on the car. When charged to a pressure of 
12 atmospheres they will contain over 7,000 cu. ft. of 
gas at atmospheric pressure. Three tanks could be 
as well carried on acar if the extra capacity were 
needed. 

At the station where the gas is to be delivered 
there are generally several storage tanks and a com- 
pressor; by means of the latter all the gas in the 
tank car can be forced into the stationary holders, 
and the car can then return for another charge. The 
compressor also makes it possible to utilize nearly 
all the gas in the stationary holders, drawing from 
all but one and forcing the gas into this one as the 
pressure is lowered through the filling of cars from 
the distributing pipes. In case necessity should re- 
quire, sufficient gas could be stored at the Grand 
Central Depot to supply 120 cars for three or four 
days. 

Thecost of a system of distributing pipes can be 
easily estimated by sketching the tracks to be 
covered, and measuring the length of pipe required. 
Laying the pipe costs very little, as a shallow trench 
only deep enough to protect the pipe from injury is 
all that is required. In passenger train sheds the 
distributing pipes are often run overhead. 

It may be said that leaks in a system of gas pipes 
under 150 lbs. pressure would be very liable to start 
tires. Asa matter of fact, however, leakages in the 
distribution pipes are rare. Should any occur, they 
can hardly do harm, since the gas generally escapes 
tirst underground and then in the open air or in a 
large open train shea. The strong odor of the gas 
also insures that a leak at any point will be detected 
as soon as it occurs. A small leak, even if it became 
lighted, would probably do no harm; and if the 
pipes were underground the gas would be so dis- 
seminated before reaching the surface that it could 
not be lighted. 

A more likely cause of accident, and one which 
has sometimes occurred, is the starting of a 
train through carelessness while the tanks are be- 
ing filled and the hose from the distributing pipes is 
still connected to the car tank. Of course, in this 
case the hose is broken, and if the escaping gas 
reaches a flame it will be instantly ignited. We 
have been informed of one case of this sort in which 
the car was being filled in the evening. The man 
who was filling the tank had a lantern, which set 
tire to the issuing gas, and he was severely burned. 

It is fair to say that the system in use in this case 
was not the Pintsch, but a compressed gas system 
using ordinary coal gas. The rules issued by the 
Pintsch Co. for the instruction of car-fillers call for 
the use of a safety lantern whenever artificial light 
is required in filling; but of course this precaution 
may or may not be enforced by the railway company. 

Accidents like that above noted are, of course, 
always possible, however, and rules, simple enough 
so that they will be observed, should be estab- 
lished requiring the notification of conductor or 
engineer that the car-filling hose is to be con- 
nected, and later that the work is done and 
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the hose is off. It is to be noted that fire occur- 
ring from this cause would always be on the out- 
side of the car, and would occur only at the 
moment of starting. Danger to passengers from 
this cause, therefore, may be counted as nil. In 
proof of this we have the very extended experi- 
ence with compressed gas of various sorts for car 
lighting extending over many years. If any injuries 
to passengers have ever occurred through the start- 
ing of cars with the hose connected, they have never 
been brought to our notice. 

The hose used for filling is made of rubber, extra 
heavy, and is fitted with a cock at each end anda 
pressure gage at the end next the pipe line. The 
cocks in the hose are closed before it is disconnected 
from the car, and thus the escape of the gas con- 
tained in the hose while it is being moved from one 
car to another is prevented, and both the waste of 
gas and annoyance from its odor are prevented. 
With this hose it is seldom necessary to use artificial 
light when filling, asthe gage can usually be read 
by the light from the cars. Even if a light is used, 
there is no need of carrying it near the cars, as the 
gage is on the end of the hose next the pipe line. 

The length of time required to fill the tanks on a 
car is from three to five minutes, when two men are 
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sure cylinder, the three rods being connected to the 
same crosshead. The fuel expenses in Mexico are 
very high, the cost of coal being about $11 per ton 
on this road, and this led to a careful consideration 
of the advantages of the compound system in secur- 
ing economy in fuel consumption. The arrange 
ment above briefly described was designed by Mr. 
JOHNSTONE, and in 18898 work was commenced on 
converting to this system a consolidation engine 
built by the Rogers Locomotive & Machine 
Works, of Paterson, N. J.. in 1882. This engine had 
originally cylinders 20 x 24 ins.; driving wheels, 50 
ins, diameter; a firebox inside the frames and 6 ft. 
long, and had a weight of 82,000 Ibs. on the driving 
wheels. When compounded it had cylinders 4 ~ 
24 ins. and 308, x 24 ins., the latter being equal 
(after deducting the area of the high pressure cylin- 
der and surrounding sleeve) to a cylinder 244 » 24 
ins. Thecylinder ratio was 3 tol. 
the firebox was increased to ft. 4 ins. 
Careful tests were made of this engine, in Nov- 
ember and December, 1890, and January, 1891, in 
comparison with a simple consolidation engine built 
by the Baldwin Locomotive Works, of Philadelphia, 
Pa.; having cylinders 20 « 24 ins., and driving wheels 
48 ins. diameter. So satisfactory were the results 
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ARRANGEMENT OF SUPPLY TANK AND PIPES FOR FEEDING CRUDE PETROLEUM TO GAS RETORT 


Pintsch Gas-Works of Central Railroad of New Jersey, Jersey City 


at work. When one man works alone a little longer 
time is required. 


‘TIN TO BESENT TO ENGLAND is the promise made by 
H. Seton-KARR, a member of England's Parliament 
and a director in the Harney Peak Mining Co., of 
the Black Hillsof Dakota. He says that 600,000 tons 
of fine ore averaging 244% are in sight and on the 
dumps; the mill is being erected and he shortly ex- 
pects 500 tons of ore to be crushed daily. Sosays a 
Chicago dispatch, and adds that the mine owners 
expect to ship block and pure tin to England despite 
the Cornwall output. 


Ten-Wheel Compound Locomotive; Mexican 
Central Railway. 





(WITH INSET.) 

A compound locomotive was brought out last year 
by Mr. F. W. Jonnstone, Superintendent of Motive 
Power and Machinery, Mexican Central Ry., which 
embodied a very novel arrangement of the cylin- 
ders. Thecompounding is done on the four cylin- 


‘der system, but the high pressure cylinder on each 


side is placed inside the low pressure cylinder, the 
latter being in consequence an annular chamber 
with a piston in the form of a flat ring. A small an- 
nular chamber separates the two cylinders. Steam 
is admitted to and exhausted from the high pres- 
sure cylinder through ports or passages at the ends 
The low-pressure cylinder has two piston rods, one 
above and one below the piston rod of the high pres- 


that an order for six ten-wheel compound engines 
was given tothe Rhode Island Locomotive Works, 
of Providence, R. L., and the plans of one of these en- 
gines are given on our inset sheet. It is also stated 
that a number of the railway company’s engines are 
to be converted to this system. Owing to the small 
size of the boiler of the first compound, 52 ins., as 
compared with 60 ins. of that of the simple engine, 
there was less economy of water than would other- 
wise have been the case, and it was impossible to 
work the engine very hard on account of the wet- 
ness of the steam, while when working at all hard it 
was necessary to keep the water inthe boiler as low 
as safety would allow in order to prevent the water 
being carried over into the cylinders. The heating 
surface, grate area, and water and steam space of the 
boiler were also considerably less on the compound 


than on the simple engine. The tests were made 


- with different grades of fuel, and altogether 12 trips 


were made over a division 118 miles in length, with 
very little level track. The engines were not favored 
in any way, laying overat sidings for trains, and do- 
ing more or less switching at various points each 
trip, while the engine drivers were allowed to handle 
the engines without interference. The object of the 
test was to ascertain the consumption of fuel and 
water of the two engines in regular freight service. 
The “ unit of work” used as a basis of calculation 
was 100 gross tons hauled 1 mile at a very low speed 
over a straight and level track. The results of the 
series of tests are given in the following table, in 
units of work per ton of coul ana per ton of water, 
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the figures in each case being the averages of two 
trips. 


TABLE OF COMPARATIVE EFFICIENCY OF COMPOUND AND 
Simp_e Locomorives, MEXICAN CENTRAL RAILWay. 


U. OF W. PFR TON |'U. OF w. PER TON 
OF COAL. | OF WATER. 


ifference in; 
favor of ' 


No. 66. 
| compensa, 
compound. 
No. 66. 
Compound. 
| Difference in) 
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compcund, 
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Bituminous coal Le | 
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Weight in working | order: on driving wheels.. 


105,000 Ibs. 
on truck 30,00 


“ 


Capacity of tank (galls. i” @icu ins.j........ : ‘x00 
coal space . 10, 
Weight, loaded 


The arrangement of the cylinders and piston rods 
has already been described. The slide valve is a very 
important feature in this design, and is so con. 
structed as to distribute steam to the high and low 
pressure cylinders, requiring but one valve stem, 
which is actuated by a link motion in the usual 
way. The valve is madein two sections, the outer 
portion distribut ing steam to the high-pressure cyl- 
inder and the inner section to the low-pressure cy]- 
inder. The inner section is carried by the outer, and 
has a travel of 45% ins., while the travel of the outer 
section is 54¢ ins. The objects of this are to retard 
the point of cut -off to the low-pressure cylinder, and 
also to reduce the compression on the front of the 
high-pressure piston. The indicator cards show that 
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TENDER FOR STANDARD TEN-WHEEL COMPOUND LOCOMOTIVE ; 


particulars of the new ten-wheel engines whieh we 
illustrate this week : 


i 4 ft. 8% ins. 
Cylinders: h,. p 14 X 24 ins. 
‘ . D. 
ratio of 1. p. toh. p 
Distance c. to c ‘ . 
Steam ports: h. .. 1% X Mins. 
Di. ...t% X If ins. 
Valve, h.p.: QUIN... ok: fxs stcthashidivanihsioasseied 5% ins. 
e outside lap % in. 
inside lap 
IN ii a os: Ske ys adv ee eAs ace teeee 45¢ ins. 
‘outside SE yee yep pers 7/,e7in. 
= inside lap 
Ww heels: diam, of ee 
truck . 
Journals: driving axles ... 
truck axles 
Pias of main rod 
- rod 


side 

(front and back ends) 
driving 
truck. 


Valve, Z.p.: 


614 x 446 ins. 
“ * 4 x 4ins. 
Ww heel base $ 


total 
Boiler: pre of smallest ring 
Firebox Belpaire type 
ve size at top of — cee 41 ins. wide, 120 ins. long 
Tubes: No., 278; diam. 
“" length, 12 ft. Tid ins:; dist. c. to c., 2% ins, 
Boller pressure 


a 
9" Se 


these objects are effected satisfactorily. When the 
high-pressure admission is cut off at 9 ins., the low 

pressure continues open to the admission of steam 
for 17 ins.; but the compression on the high-pressure 
piston, which would begin at 9ins. piston travel if 
both sections of the valve were made to move toge- 
ther with the same point of cut-off, does not take 
place until 17 ins. in the high-pressure and 19 ins. in 
the low-pressure cylinder. With a cut-off of 14 ins. 
in the high-pressure, there is a cut-off of 20 ins. in 
the low-pressure cylinder, compression beginning at 
20 and 22 ins. respectively. A simple arrangement of 
starting valves enables the engine-driver to admit 
live steam tothe low-pressure cylinder through a 
small piston valve in the top of the steam chest, which 
by an opening through the balance plate connects 
with the exhaust passage of the high-pressure valve, 
so that when the small piston valve is raised the live 
steam passes through the exhaust passage of the 
high-pressure slide valve and into the low-pressure 
cylinder. When this is done, the high-pressure pis- 
tons are put in equilibrium, but the two low pressure 
pistons act with a force of two high-pressure 
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pistons of 24% ins. diameter, so that the engine has 
a much greater starting power than any simple loco. 
motive of ordinary construction. 


The pistons and valves are of cast iron, and the 
piston heads are babbitted to keep them central in 
the cylinders. The guides are of cast iron, cross 
heads of cast steel and piston rods of hammered 
steel, The U.S. metallic packing is used for piston 
rods and valve stems. The connecting and coupling 
rods are of I section, and the former have solid ends, 
A brake pipe is carried to the front end of the ex- 
tension smokebox. The middle pair of drivers have 
blind tires. The leading coupled axle has the 
springs over the axle boxes, but the other driving 
springs are placed between the axles, giving an 
upward thrust on the top bar of the frame, and 
being connected by rocker arms resting on the top 
of the axle boxes; the rear ends of the rocker arms 
on the tailing axles are held down by double coiled 
springs. The grates have rocking bars, and there 
are two ash pans, the larger one behind and the 








MEXICAN CENTRAL RAILWAY. 


smaller one in front of the trailing axles. An air 
ejector is employed to apply the sand to the rail. 
The boiler feed is supplied by a No. 94% Sellers im- 
proved injector and a No. 9 Friedman injector. The 
cab is of sheet ,iron \-in. thick, with angle iron 
frames. It is8 ft. long, while the roof projects 5 ft. 
over the tender footplate. Both engine and tender 
are fitted with the New York Air Brake Co.’s 
brake. 

The boiler is of steel %-in. thick] and is 60 ins. 
diameter at the smallest ring. At the hole forthe 
dome, which is 30 ins. diameter, the boiler plate is 
flanged and is strengthened by an inside ring %-in. 
thick. The dome, firebox shell, smokebox and tube 
plates are 1¢-in. thick, the firebox sides and back 
plate ,',-in., and the crown sheet %-in. thick. The 
crown stays, brace rods and transverse stays are lin. 
diameter. The firebox is 10 ft. long, boiler, 12 ft. 11% 
ins. out to out of tube plates, and smokebox 5 ft. 0° 
in. long. The firebox is of the Belpaire type, which 
is now coming into very extensive use. It is 10 ft. 
long, 3 ft. 5 ins. wide inside at the grates, 4 ft. 9 ins. 
wide outside at the top, and 5ft.deep. The firebox 


. 
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shell is 5 ft. 8% ins. wide over all at the top and 20 
ins. clear above the crown sheet. The details of the 
boiler are shown on the inset sheet. . 
The tender is of the ordinary American form, hav- 
ing a horseshoe tank and being carried on a pair of 
four-wheel trucks. Length over frame, 20 ft. 6 in. 
Width over top molding of tank. 9ft. The tank is 
17 ft. 3 ins. long over all, with legs 8 ft. 3 ins. long ; 
width, 8 ft.; depth, 4 ft. 2ins. The trucks have dia- 
mond frames, and channeliron transoms. Diameter 
of tender truck wheels, 33 ins. Truck wheel base, 5 
ft. lin. Distance c. to c. of trucks, 10 ft.5ins. As 
already noted the New York air brake is used, and 
there is a brake shoe to each wheel. The con- 
struction of the tender and the arrangement of its 
brake rigging are shown in the accompanying cut. 





AN INTERNATIONAL PRUSOUNCING GEOGRAPHI- 
CAL DICTIONARY has been recommended by the Geo- 
graphical Congress in its late session at Berne. A 
large majority of the Congress also declared that the 
English prime meridian ought to be universally 
adopted, and that England ought to accept thejmet- 
ric system. A special committee of the congress 
declared Capt. GLAzIER’s pretension that he had 
discovered the true source of the Mississippi to be 
unfounded. The honor of this discovery belonged to 
ScHooLcRAFT, Lieut. ALLEN and JEAN NICOLLET. 





A GEOLOGICAL SURVEY OF THE ADIRONDACKS has 
been commenced by U. S. Engineers H. M. WILSON 
and Henry GANNETT. They expect to survey 500 
sq. miles per annum, and complete the work in from 
5 to 8 years. 


THE MEXICAN COAL DEPOSITS which have been 
recently discovered are reported to be very rich. 
Operations are being carried on about 40 miles from 
Ortez, on the Sonora Ry., between Hermasillo and 
Guaymas. The concession, which covers 4,000,000 
acres, is owned by a Mexican company. The coal 
has been found in borings 50 miles apart; the dia- 
mond drill has gone through three veins of 3 ft., 4 
ft., 744 ft., and has penetrated a fourth 22 ft., and is 
still working in coal. The coal is said to equal the 
best Lehigh Valley product and can be traced for 
miles on the surface. The importance of this dis- 
covery can be seen when it is known that one of the 
greatest drawbacks in mining in Mexico has been 
lack of a cheap fuel, and it is estimated that coal can 
be laid down in California for $5 per ton. 


THE CALIFORNIA DESERT LAKE, say the engineers 
of the Southern Pacific Railway, covers a surface of 
about 156square miles. ‘‘ Two channels enter it—one 
known as the New River, the other a broken arroya. 
The latter was closed a number of years ago by sand, 
but the high floods in February last washed it out, 
and through it most of the water entered the desert. 
The first rush of water amounted to 16,000 cu. ft. per 
second, and commenced in the latter part of June. 
Now, it is only 3,000 cu. ft. Since the 15th of July 
this flow has been balanced by evaporation, and the 
water in the lake has not risen and is now reced- 
ing. It will probably all be gone before next year’s 
fioods appear, but is likely to be formed every year 
until the channel is again closed by the sand. 
Hardo’s Colorado, which it was said was taking 
water from the Gulf to the lake, is really flowing in 
the other direction, taking water to the Gulf from 
a lagoon midway between Salton Lake and the 
break in Colorado River.” 


THE PEARY ARCTIC EXPEDITION, says the Phila- 
delphia Press, has reached McCormick Bay in lati- 
tude 77° 40’ N., and the Kite with its party of scien- 
tists has arrived at St. Johns, on its way down after 
leaving Lieut. PEARY and his small party at the 
point where he expects to commence his land jour- 
ney north through Greenland. He sailed north from 
Upernavik on July 2; was caught and detained in 
the ice-pack in Melville Bay until July 24, and the 
Kite was nipped in the ice and only escaped destruc- 
tion by extraordinary effort and the use of dynamite. 
While in this ice-pack Lieut. PEARY was unfortu- 
nate enough to have hisleg broken, just above the 
ankle, by being entangled in the rudder-chains. He 
persisted in his purpose, however, and finally reached 
Cape York. Passing on north, Whale Sound was 
found to be frozen throughout and offered no land- 
ing place for the expedition ; so they sailed on until 
McCormick’s Bay was reached, as above stated. 
The shore south of Cape Cleveland was selected for 


the winter quarters, and PEARY's provisions were 
landed and his house built, and 7 tons of coal were 
given him, all that could be spared, owing to the 
detention of the Kite in theice. Mrs. PEary has 
been a ministering angel to her husband, and she 
will stay with him through the winter. The party 
of Prof. HEILPRIN bade farewell to Lieut. PEARY 
on July 27, and starting back reached St. Johns, N. 
F., about Aug. 23. 


THE 12-IN. RIFLED MORTARS, now being tested at 
Sandy Hook, are made of cast iron reinforced with 
steel hoops about the breech. They weigh 1444 tons 
and are 10 ft.9ins. long. The maximum powder 
charge is 80 Ibs. and the shell weighs 630 lbs. with a 
bursting charge of 40 lbs. Fired at an angle of 60", 
with a reduced charge, 10 consecutive shots at a 
range of 2'¢ miles all fell within a rectangle of 66 ~ 
19 yds. The maximum range of 6 miles is to be ob- 
tained at an angle of 35°; toattain this range the 
shell arises 1!¢ miles. One of these composite 
mortars has been fired 350 times. An all-steel type 
of mortar is now on the ground awaiting test. The 
12-in. steel mortar weighs 13'¢ tons; is about 12 ft. 
long. The powder charge is to be 100 Ibs., the shell 
will weigh 800 lbs. or even 1,000 lbs., anda muzzle 
velocity of 1,150 ft. per second is expected, with a 
muzzle energy of 7,334 foot tons. The cast iron 
steel hooped, composite mortar has a muzzle energy 
of 5,795 foot tons. 1t is expected that 30 of these 
modern mortars will be completed before August, 
1892. 
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RAILWAYS. 
EAST OF CHICAGO.—Existing Roads. 

Lackawanna & Montrose.—O. A. Gilbert, of Mont- 
rose, Pa., the engineer in charge of work, writes as 
follows: 

The grading has been completed and 10% miles of track 
laid on this railway from Montrose, Pa.. to Montrose 
Station, on the Delaware, Lackawanna & Western R. R., 
10.5 miles. The workis about medium, the route being 
partly through a ferming country and partly through a 
woods. The tirst 5 miles will havea 2% grade, and there 
will be one 14° curve, two 13° curves and two 12° curves. 
There will be one trestle 700 ft. long and 35 ft. high. The 
contractors, Smith & Henw , of Scranton, Pa., have 
about 200 hands at work, and expect to have the road in 
ogpeatien by oe. 1. The Delaware, Lackawanna & 
Western R. R. will furnish the rolling stock and operate 
the road when completed. H. L. Beach is President. 

Lake Champlain & Moriah.—S. B. McKee, of Mine- 
ville. N. Y., Chief Engineer, writes as follows: 

The Fisher Hill Branch of this road is to run from 
Mineville, N. Y., north to near Elizabethtown, N. Y., a 
distance of 2 miles. About 50 men are new at work, and 
% of the grading is completed, and the road will be opened 
for traffic about Sept 15. The maximun e te 4.1% 
and the maximum curve is 13° 30’. Burke Bros, of 
Scranton, Pa., are the contractors. The branch is bein, 
built for the iron ore oy neg of Witherbee, sherman & 
Cu., and the Port Henry Iron Ore Co. 

Findlay, Fort Wayne & Western.—A correspond- 
ent writes us that this road has now been completed to 
Evansville, O., on the Toledo, St. Louis & Kansas City 
R. R., 13.39 miles west of Ottawa, O. The grading ia com- 
pleted to the Indiana state line, 60 miles west of Findlay, 
O. The maximum grade is 15.8 ft. per mile, and the max- 
imum curve is10’. C. G. Patterson, of 10 Wall St., New 
Yorx City, is the principal ccntractor. B. W. Fenton, of 
Findlay, O., is Chief Engineer. 

F ndlay Belt.—Nearly allof the grading has been com- 
pleted on this 10-mile belt line railway around the city of 
Findlay, O., and tracklaying will begin in about two 
months. The line will cross 5 railways entering the city, 
and will reach a large number of induatries. There are 
two bridges across the Blanchard River, about 150 ft. long 
each. Joseph Ramsey, Jr., of Cincinnati, O., is Presi- 
dent. 

Pittsburg & Moon Run.—It is stated that this railway 
from Groveton, Pa., to Remington, Pa., 6 miles, has been 
completed, and will be opened for traffic in November. 

Wabash.—A dispatch from Detroit says: 

James F. Joy, of the Wabash Ry., has arrived here 
from London, where he has conference at V in- 
chester House with the English holders of Wabash 
bonds and stock. In an interview Mr. Joy said: “We held 
a meeting at Winchester House two weeks the sole 
purpose of which was to discuss the matter building a 
new line into Chi from Montpelier, Ind., which | r 

it the Wabash direct line now reaches. The meeti 

to begin bvilding the extension right away. T 
new through line will be 14 miles shorter between Detroit 
and Chicago than the other route. From Montpelier, on the 
Wabash, the new road straight west to the Indiana 
state line. There are 25 miles ed from Mont- 
pelier west, and work is in still further west In a 
deep clay cat in La County, Ind. A large number of 
Ind a oe ° oueatan co Sees. From 

our de grounds ‘hicago we have a track extend 
20 miles out to the Indiana State line.” ms 

Dutchess County .—About 156 men are now at work on 
this railway and track is being laid from Hopewell Junc- 
tion toward Poughkeepsie. Work will also begin at the 





Poughkeepsie crd in a few days 
keepsie, N. Y., is Chief Engineer. 

Philadelphia & Reading.—This company has a corps 
of engineers at work surveying a proposed cut-off from the 
eastern terminus of the Oreland Valley Branch, at Ore- 
land, Pa., toa connection with the North Pennsylvania 
R. R., near Edge Hill, Pa. Two additional tracks will be 
laid on the North Pennsylvania R. R. between Edge 
Hill and Jenkintown. At the latter point they will branch 
off to the east to connect with the Bound Brook Branch, 
and furnish a short line for the transportation of Schuyl- 
kill Valley freight to the East. 

Adirondack & St. Lawrence.—Work is being vigor- 
ously pushed by the 3,000 men now engaged. Lathrop & 
Ellsworth, who are doing the work in the vicinity of Sa 
ranac Lake, have about 8 miles of track laid and a consid- 
erable additional distance ready for the ties. North from 
Malone to the Canadian line the grading is well advanced. 
The bridge over the Trout River will be about 800 ft. long 
and will require 300,000 ft. of timber in its construction. 
From Valleyfield, P.Q., south the grading is being rapidly 
completed and tracklaying is in progress. It is expected 
to have the line from Valleyfield to Malone completed in 
about six weeks. 

Columbus, Hocking Valley & Toledo.—Ilt is stated 
that this company contemplates the construction of a 
branch into Findlay. 

Wheeling & Lake Erie.—Surveys are in progress for a 
branch from Rush Run, on the Ohio River, to Smithfield, 
O., a distance of about 8 miles. The object of the road is 
to open up ccal lands owned by the company, and it is 
stated that construction will begin at once. 


A. B. Paine, of Pough- 


Projects and Surveys. 

Westerly & Jewett City.—At arecent meeting of the 
stockholders of this company the following Board of Di- 
rectors was elected: Alex. B. Briggs, Thos. H. Peabody, 
Orlando R. Smith, George H. Babcock, Leverett A. 
Briggs, Ira B. Crandall, George H. Spicer, Frank H 
Campbell, R. Taylor Church, C. G. Stanton and Albert R. 
Champlin. 

Sewickley & Jeannette.—Chartered in Pennsylvania 
to build a railway from the mouth of Big Sewickley 
Creek to Jeannette, Pa., with a capital stock of $150,000. 
President, B. L. Wood, Jr., Pittsburg, Pa. 

Bangor & Aroostook.—The locating survey has now 
been completed between Houlton and Monticello, Me.. 
and a very favorable line secured. The maximum curve 
is 6° and the grades are all below I. 

Southbridge, Sturbridge & Brookfield.—This is the 
name of the company which proposesto build a railway 
from Southbridge to Brookfield, Mass. 

Hunter's Run & Slate Belt.—A. E. Lehman, of 71! 
Walnut St., Philadelphia, Pa.. writes us as follows: 

This railway is projected torun from Pine Grove Fur- 
nace, Pa., over Pine Ridge to slate quarries, a distance of 
54% miles. The preliminary and topographical surveys 
have been completed and the line will be located soon. 
The route is through a wild mountain region affording 
very fine scenery. The maximum grade will be 190 ft. per 
mile and the maximum curve 20°. There will be a loop 
with 20° curves and grades 155 ft. per mile. The object of 
tne road is to open up slate quarries, and its principal 
business will be in slate, iron ore and agricultural pro- 
duce. The contract for construction has been let to L. L. 
Bush, of Bird-in-Hand. Pa. J.C. Fuller, of Pine Grove 
Furnace, Pa., is President. 

SOU THERN.,-—Existing Roads. 

Western Maryland .—The(|grading on the line from 
Williamsport, Md., to Cherry Run, W. Va., is completed, 
with the exception of a small section in West Virginia. 
Ryan & McDonald, of Baltimore, Md_., are the contractors. 

Ohio Valley.—President P. G. Kelsey is reported as 
saying that the railway from Princeton to Hopkinsville 
Ky., will certainly be built. The surveys arein progress 
and a force of several hundred hands will soon be put at 
work. 

Kentucky Midland ,— A party of capitalists, consisting 
of William Anderson, of Chicago; B. R. Coleman, of Cin- 
cinnati; B. F. Johnston, of Paris, Tenn.; N. R. Olcott, of 
Paducah, Ky., and J. F. Frestoe, of Paris, Tenn., have 
begun an examination of the old route of the Kentucky 
Midiand extension between Paris and Sharpsburg and 
Owingsville. There is reason to believe that work will be 
commenced onthe extension. soon, and that it will be 
rapidly pushed. The road will have to be completed to 
North Middletown, Bourbon County, by January in order 
to secure the amount voted by that county. 

Georgia, Florida & Western.—About 300 men are 
now at work on this Florida railway, and grading nas 
reached the Wasissa River, 20 miles from Tallahassee. 

Fincastle & Cloverdale.—Nine miles of the grading 
between Fincastle and Cloverdale, Va., have been com 
pleted, and work is rapidly progressing on the remaining 
two miles. As soon as the grading is completed tracklay! 
ing will begin. There is some talk of building an exten- 
sion from Fincastle to Jackson, Va., about 12 miles. 

Roanoke & Southern,.—The first 13-mile section of this 
road, from Roanoke, Va., south, will be finished by Sept. 1. 

Projects'and Surveys. 

Lake Jessup, Indian River & Atlantic,—Chief En- 
gineer J.O, Fries, of Orlando, Fla., has completed the 
survey of this railway from Lake Jessup toC -quina, Fla. 
about 45 miles. 

Unaka & Nolachucky .—Chief Engineer, R. A. Bowie 
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has begun the survey of this railway from Erwin, Tenn., 
to a point on the Knosville Southern R. R, near Knox- 
ville, Tenn. 

North Augusta.—Chartered in Georgia to build a rail- 
way through the property owned by the North Augusta 
Land Co., in Aikin, S.C. Among the incorporators are: 
Pat, Calhoun, of Atlanta, Ga.. and Patrick Walsh, of 
Augusta, Ga, 

St, Louis & Birmingham,—It is stated that surveys 
will soon begin for the line between Florence and Clifton, 
Tenn. 

Ohio & Virginia.—Chartered in West Virginia to 
bulld a railway from Point Pleasant, W."Va, to Lynch- 
burg, Va. Among the incorporators are: A. H. Mahone, 
L. KE. McWhorter and Elbert E. Hoffman, all of Charles" 
ton, W. Va., where the principal offices are located. 

Newnan & Talbotton,.—There is talk of making a sur- 
vey forarailway between Newnan and Talbotton, Ga. 
The line would be about 50 miles long. 

Louisville, Cumberland Gap & Atlantic.— surveys 
will soon begin for this railwav from Johnson City to 
Cumberland Gap, Tenn., about 80 miles. Thos, EK. Wat- 
son, Johnson City, Tenn., Engineer in Charge. 

Tredgar Mineral.—The certificate of organization of 
this company lias becn filcd with the Secretary of State of 
Alabama. Ata meeting of the stockholders recently held 
the following directors were elected: Wm. H. Forney, 
E. F. Crook, John 8. Lane, W. H. Edmunds, J. F. Crow, 
Chas. D. Martin, Joseph W. Burke and James F. Crook. 

Cape Fear & Cincinnati,—President Geo, B. Morton 
sends the following information to the Manufacturers’ 
Record: 

1 have been completing arrangements for commencing 
grading our road in South Carolina at three different 
—. Before this could be done it was necessary to 

save our mortgage of $9,000,000 recorded at every county - 
seat in Seuth Carolina through which our road is to be 
built. This has been done, and now as soon asthe con- 
tractors can get their men and equipments on the ground 
they will begin grading; one party at Gaffney City. 8. C., 
another at Greenville, 8. C., another between Wilming- 
ton, N,C., and Charleston, 8. C. The line begins at Wil- 
mington, N. C., and runs south to Georgetown and 
Charleston. It passes through a fine truck and fruit 
country much of which is heavily timbered. We have 
made some few detours to avoid swamos and save heavy 
trestle building, but these are insignificant, and we are 
as near to an air line as any road east of the great prairie 
States. Our route from Gaffney City, 8S. C,, south is 
through a country rich in timber, in fine agricultural 
lands and in many other natural resources that can be 
developed when our road is in operation. The same state- 
ment applies with equal truth to our Greenville division. 
NORTHWEST.-—Existing Roads. 

Duluth & Winnipeg.—Tracklaying has begun on the 
line between Cloquet and Duluth, Minn. It will be com- 
pleted in about 30 days. 

Dakota, Wyoming & Missouri River.—The work 
of construction has been begun on this proposed railway 
from Rapid City, 8. Dak., west to the Wyoming coal 
fields. Wm. T. Coad, Rapid City, 8. Dak., President. 


Projects and Surveys. 

Wisconsin Bee Line & West Superior.—It is stated 
that the contract for building the section of this railway 
between Waupaca and Iola, Wis., will be let soon. C. D. 
Smith, of Fond du Lac, Wis., is President. 


SOU THWEST.-—Existing Roads. 

St. Louis, Cape Girardeau & Fort Smith.—The 
preliminary survey for the extension of this road from 
Hunter, Mo., southwest, has been completed as far as 
Mammoth Springs, Mo., 45 miles southwest of Hunter. 
The survey will probably be continued toward Fort 
Smith, Ark. 

Kansas City, St. Joseph & Council Bluffs .—The 
survey for the cut-off between Rushville, Mo., and Sugar 
Lake, opposite Atchison, Kan., has been completed, It 
is stated that construction will begin at once. 

Fort Worth & Rio Grande.—The 32-mile extension of 
this railway from Comanche to Brownwood, Tex., was 
opened for traffic 79 days from the time of beginning 
work. The contractors were Hurley, Tierney & Lynch. 

Missouri Pacisic.—Work is reported begun on the 
extension of the Joplin & Western R. R. to Grand Falls, 
Kan, 

Missouri, Kansas & Texas,.—It is stated that this 
company has secured the property and franchises of the 
Denison & Wichita Valley Ry. Co., and will extend its 
line to Oklahoma. 

Georgetown & Granger.—The grading on this Texas 
railway is nearly completed. 

Velasco Terminal.—G. W. Angle, of Velasco, Tex., 
writes us that the contract has been let to E. S. Dreyer, of 
Chicago, for building this road. The road as surveyed is 
to run from Velasco, Tex., to Chenango and Oseola Junc- 
tion, Tex,, & miles. The route is through a very level 
country affording very easy grades and curves. There 
will be no bridges of importance. (. B. Farwell, of Chi- 
cago, is President. 

Projects and Surveys. 

Brook sield.—The people along the route are endeavor- 
ing to secure the construction of a railway from the [owa 
State line north to Brookfield, Mo., 90 miles. 

ROCKY MT. AND PACIFIC,—Existing Roads. 


Northern Pacijic.—Assistant Engineer E. H. Mc- 
Henry, of Tacoma, Wash., is reported as speaking as fol- 


lows in regard to the new work being done by this com- 
pany: 


We have Saree no new work this year and it is not likely 
that we will, but we are laying a good deal of track. Last 
year consicerable work 


was ma out and started 


Pp “ 
upon. That left us with but little to do in that direction this 


year. All the work whicn we started on this year had 
been begun last year, and although we have not n 
any new work since 1890 we have built even more miles 
of road this year than during the preceding 12 months. I 
cannot give exact figures of the amount of new track 
laid and roads built without looking the matter up, but 
1 am satisfied that it is larger than last year. The Lewis- 
ton extension is nearly completed and will be ready for 
operation shortly. The extension to South Bend will be 
finished this year also. We have done nothing with the 
Green River & Northern, and I don’t think we will begin 
again this year. The double track between Puyallup and 
Tacoma is being built fast and will be done before the 
end of September. The line is being straightened out in 
the reservation at a point which has proven to be a dan- 
gerous curve. Bids have been called for by Mr. McHenry 
for the construction of the large iron draw span for 
the drawbridge which will cross the Chehalis River below 
Aberdeen on the line of the Tacoma, Olympia & Gray's 
Harbor road. The span will be about 290 ft. in length. 
There will also be three 150-ft. wooden spans built. Con- 
tractors Griggs & Heustis are now putting in the heavy 
piers of stone and masonry work. The total cost will 
approximate $100,000. Bids will be opened about the mid- 
die of next week. , 

Great Northern.—Jobn N. Abbott is reported as speak- 
ing as follows in regard to the Pacific extension of tis 
road: 

We started in at Assinaboine late last fall and we have 
pushed the line across the main divide of the Rocky 
Mountains from Montana into Idaho. It is a rough, 
mountainous country, but with a large for.e of men and 
with all the latest appliances in the bean d of drilis and 
blasting apparatus we continue to push through the 
rocks and mountains at an extraordinary rate. ye ex- 
pect by this fall to reach the shores of Lake Pend 
d’Oreille, about 50 miles from Spokane. The winter 
weather in the country between the main range of the 
Rocky Mountains and the Cascade Range is not severe 
and will not stop our track-laying operations. We cross 
the Spokane River about 20 miles north of Spokane, and 
will run a branch to that city. We will cross the Colum- 
bia River at or near Waterville, in the Big Bend country, 
and then on through the Snohomish or ap pass, prob- 
ably the latter, to Seattle. The Seattle Kastern, re- 
cently acquired by the Great Northern, rung up to the 
Skaget Pass and when we reach that we touch the Pa- 
cific Ocean on the west and Lake Superior on the east. 
By July 1, 1892, we expect to have this grand transcon- 
tinental line in full operation, and with our eastern lake 
and rail connections we will be able to compete with any 
of them for through business. 


Projects and Surveys. 

Nelson & Fort Shepherd,—It is probable that the 
Canadian government will grant a charter to this com- 
pany to build a railway from Nelson, B. C., south to,the 
International boundary at Fort Shepherd. 

The Dalles & Des Chutes,—Chartered in Oregon to 
build a railway from The Dalles, Ore.. to a point at or 
above the east bank of the mouth of the Des Chutes River, 
in Sherman Co., Ore. Among the incorporators are D. 
B. Dufer, 8. H. Johnston and R, H. Norton. 


CITY TRANSIT. 


Electric Railways.—New lines or extensions of ‘exist- 
ing systems are reported as probable in Alexandria, Va.; 
Knoxville, Tenn.. address the New England Investment 
Co.; Galveston, Tex., address the South Texas Construc- 
tion Co.; Augusta, Ga., address the North Side Electric 
R. R. Co.; Baltimore, Md., address A. H. Rutherford or 
D. H. Thomas; Sherman, Tex., address C. W. Batsell; 
Stockton, Cal., address the Stockton Electric Construction 
Co.; Caldwell, Idaho; Montreal, Que., address Alderman 
W. Kennedy; Brighton, Colo.; Dalton, Mass.; Logans- 
port, Ind.; Conway, Mass.; Sherman, Tex., address the 
Sherman City Ry. Co.: Waterville, Mass., address W. T. 
Haines; Vincennes, Ind., address the Vincennes Electric 
Co., and the Central Thomson-Houston Electric Co.; St. 
Cloud, Minn.; Chester, Pa.; Canonsburg, Pa. 

Brockton, Mass.—The Brockton Street Ry., about 13% 
miles long, has passed under the control of the East Side 
R. R. Co., which operates 10 miles of electric lines. The 
deal 1s generally regarded asa preliminary step toward 
the extension of electric railways to the surrounding 
towns. The changes to be made this year are estimated 
to cost about $200,000. 

Lowell, Mass.—G. B. Dammen, of New York, is said to 
be preparing plans for the electrical plant to be installed 
by the Lowell & Suburban Street Ry. Co. 

Baltimore, Md.—A petition is being circulated among 
the residents along a part of the proposed cable lihe of the 
City Passenger Ry. to have a trolley line used in- 
stead of the cable system. 

Roanoke, Va.—It is reported that the Roanoke street 
railway will be bought by a syndicate of New York 
capitalists, who will change the entire sy stem to an elec- 
tric railway. The company owns about 20 miles of track 
between Roanoke, Vinton and Salem, part operated by 
horses and part by dummies. Further details can be ob- 
tained from J. W. Christian. 

Mt. Airy, N. C.—The Granite City Land & Improve. 
ment Co. contemplates building a 4-mile line te White 
Sulphur Springs to be operated by electricity or dummy 
engines. 

Augusta, Ga.—J. F. Barre, of New York, has begun 
surveys for the line to be built by the North Augusta 
Land Co. 

Mobile, Ala.—The Mobile Street Ry. Co. has decided 


to adopt electricity on its lines. The stockholders recent}; 
voted, to increase the capital stock to $300,000, and iss, 
$300,000 in bons, to be secured by a mortgage on the com 

pany’s property. The vote on this proposition was 5,84), 
for to 700 against. 

Columbus, O.—It is reported that. a proposal to build « 
line connecting New Albany and Gahanna with Colum), 
is very favorably received. 

Alton, Ill,—It is reported that the companies operat 
ing horse and dummy carsin Middletown, Upper Alto), 
and this city, will adopt electric motors. 

Belleville, TU,—At a recent citizens’ meeting to org+n 
ize a company to build a railway at this place with an ex 
tension to St. Louis, a representative of the St. Clair; 
Turnpike Co., over whose route it is proposed to go. stated 
that the line would be built if the residents of Bellevil|. 
will take up $50,000 of stock. 

Jacksonville, Ill,—The local street railway company, 
which is preparing to change from horse to electric powe: 
has been enjoined by a minority of the stockholders and 
the proposed changes have temporarily been given up. 

Detroit, Mich,—President W. W. Cook, of the Detroi| 
Street Ry. Co., is reported to have decided on introducing 
the Rae system on a part of bis lines immediately. 


Cable Railways.—New lines or extensions are reported 
as probable at Dardanelle, Ark., address W. J. Thomp- 
son; New York, N. Y., address J. S. Purdy, Garden 
Hotel. 

Baltimore, Md,—Chief Engineer A. N. Connett reports 
that surveys for the new lines of the Ba!timore City Pas- 
senger Ry. are nearly completed, and that the plans for 
the track work are well along. The conduits will be of 
concrete, without a steel lining, and have manholes every 
30 ft. 

Denver, Col,—The Denver City Cable Ry. Co. has 
contracted with Christie & Lowe for the construction of 
3.°6 miles of double track cable road, on which work wil! 
be commenced at once. The construction will be the same 
as that of the existing lines. The driving machinery for 
this extension was provided in 1889, when the company 
built its first cable lines. When the extension is com 
pleted it will have 14% miles of double track cable road, 
all of which will be operated from one central power sta 
tion. and there will be about 31 miles of rope driven from 
this one plant, the greatest length, probably in the world. 
Robert Gillham, M. Am. Soc. C, E., is Chief Engineer. 


Dummy Railways.—New lines are reported as pos- 
sible at Omaha, Neb., address J. W. Croft; Portland, 
Ore., address the Mt. Tabor Street Ry. Co. 


Horse Railways.—New lines or extensions are re 
ported as probable at Dadeville, Ark.; Bartow, Fla., ad. 
dress Frank Clark; South Pittsburg, Tenn., address the 
South Pittsburg Street Ry. Co. 


New Companies.—People’s Electric Street Ry. Co., 
Rochester, Pa.; capital stock, $50,000; incorporators, J. 
C. Whitta, of Beaver Falls; W. C. Simpson and H. M. 
McConnell, of New Brighton, and others. Barre Sliding 
Ry. Co., Chicago, Ill.; capital stock, $300,000; incorpora- 
tors, ©, A. A. Barre, of Paris, France; A. Kissam, of Lon- 
don, England; M. A. Meyer, P. Howarth, E. B. Felsen- 
thal and others, of Chicago. Venice & East St. Louis R. 
R. Co., East St. Louis, Il; capital stock, $300,000; incor- 
porators, C. N, Travans, J. B. Sikking, C. G. Robinson, 
and others. Kensington Electric Street Ry. Co., Pitts- 
burg, Pa.; capital stock, $12,000; President, Henry Alles, 
Sr. Lawrence State Line R. R. Co., Pittsburg, Pa.; cap- 
ital stock, $20,000; President, J. M. Bailey. Spring Hill 
Incline Plane Co., Allegheny City, Pa.; capital stock, 
$30,000; Treasurer, Chas. Cloffer. Effingham & Tentop- 
olis Street Ry. Co., Effingham, IIL; capital stock, $100,000; 
incorporators, W. 8S. Holmes, B. Overveck, G. F. Taylor, 
J. A. Arnold. Hazleton & Suburban Street Ry. Co., 
Hazleton, Pa.; capital stock, $30,000; E. P. Kisner is in- 
terested. Chicago & Jefferson Urban Transit Co., Chica- 
go, Ill. ; capital stock, $1,000,000; President, E. D. Hosmer. 


HIGHWAYS. 

New York.—The Queens County Board of Supervisors, 
at Long Island City, have ordered that the Jericho turn- 
pike be macadamized to a width of 18 ft. instead of 16 ft. 
Each village in the township will supervise the macada- 
mizing within its boundaries and pay for thesame. The 
macadamized road will extend from the Locust Valley 
station of the Long Island R. R. to Mineola, passing 
through the towns of Hempstead, North Hempstead, 
Flushing and Jamaica. It will be 6 miles long. 

Michigan,.—The Crapo Toll Road Co , with a capital 
stock of $10,000, has been organized at Big Rapids, W. E. 
Darrah, President ; Chas. F. Stearns, Secretary and Trea- 
surer- A survey has been made, and the road north from 
this city through the village of Paris to Crapo will be 
graded and graveled. It is said this will be the first toll 
road in the lower peninsula north of Grand Rapids. 


WATER-WORKS. 
NEW ENGLAND. 

North Troy, Vt.—Bonds to the amount of $14,000 have 
been voted to pay for works said to be under construc- 
tion. 

Lancaster, N. H.—The 


r Water Co. have had 
surveys made for a gravity supply from Garland Brook. 


- 
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A 6in. main 44% miles long would bring the water to a 
reservoir on Holton Hill. 

1ttleboro, Mass.—A preliminary report on a new - 
source of supply, from the Bungay Valley, has been made 
by the special committee. The estimated cost is 
as follows: Well, $8,000; pumping station and shed, $5,500; 
suction pipe and connections, $2,000; land and pipe lines, 
$16,000. 

Hanover, Mass.—It is reported that the Hanover 
Water Co. will soon begin to build works. 

Wallingford, Conn.—The ccntract for pipe laving has 
been awarded to Dennis Sullivan, M. Cormick & Eglee 
having withdrawn their bid. 


MIDOLE. 

Brooklyn, N. ¥.—Bids for $991,090 of 4% water bonds due 
in 1910, were received Aug. 26 by Comptroller T. F. 
Jackson. A large part of the money raisxd will be 
used to lay a new main from the Ridgewood distributing 
reservoir. About 31,000 ft. of 48, 1,320 ft. of 36, 3.39) ft. of 
20 and 3,000 ft. of 20-in. mains will be laid. Contracts for 
the pipe have been let. 

Cazenovia, N. ¥.—C. W. Knight has reported on in- 
creased water supply. The p2ople have passed a resolu- 
tion to the effect that no permanent additional supply 
shall be obtained except by gravity. A cheap temporary 
pumping station will be erected, if necessary. 

Gilbertville, N. Y.—It is reported that a citizen has 
offered to build a dam in or near the village to form a 
water-works reservoir, provided the money necessary to 
lay mains be raised; estimated cost for latter, $3,000. 

Jamestown, N. ¥Y.—It is reported that the Board of 
Public Works is considering the matter of city water- 
works. The present works were built in '82 by a company. 

Pine Plains, N, Y.—A canvass for water consumers is 
being made, and works may be built. Address38, J. Bow- 
man. 

Blossburg, Pa.—The Council has granted a franchise 
toL. A. Waters and L. Ammerman, Scranton. There will 
be 30 hydrants at an annual rental of $1,090. Construction, 
it is said, will be started at once. 

Everett, Pa.—C. G. Masters informs us that the Everett 
Water Co. expects to begin construction soon. No con- 
tracts have been let. Supply, spring, pumped to reser- 
voir. Population, 2,500. 

Hyndman, Pa.—The Hyndman Water Co. was incor- 
porated Aug. J9 with an authorized capital stock of $20, - 
000, of which $100 was paidin. L. J. MeGregor, Secretary, 
informs us that the supply will be from a mountain spring, 
by gravity. Estimated cost, $39,000. tnogineer in charge 
of surveys, J. J. Whetstone, Buffalo. Pupulation, 1,500. 

Moscow, Pa.—A water company has been organized, 
with J. T. Richards as President. Proposed supply, lake 
at Daleville, two miles from Moscow. 

Towson, Md.—Works; are again projected, and there is 
talk of incorporating the town at the next meeting of the 
legislature. 


SOUTHERN. 


Front Royal, Va.—H. L. Cook, Baltimore, has been 
elected President, and C. A. Macatee, Secretary, of the 
Royal Water Co. It is said that construction will be 
started at once. 

Grafton, W. Va.—It is reported that bids for building 
works are wanted. J. J. Gilligan is Town Clerk. 

Huntsville, Ala,—Bids will be received by the Council 
until Sept. 20 for a 3,000,000-gall. pump and boile: to 
operate same. Pump will work against head of 175 ft. 

Union City, Tenn.—It is reported that Guild & White, 
Chaitanooga, have the contract to build works, and that 
7 miles of pipe will be wanted. 

NORTH CENTRAL, 

Akron, O.—The Akron Watec- Works Co. has increased 
its authorized capital stock from $250,000 to $190,000. 

Eaton, O.—J. W. Hill, Cincinnati, has sent the follow- 
ing list of successful bidders at the water-works letting 
Aug. 18: 

Pipe, Bradford Pipe & Foundry Co., Anniston, Ala. #18, 228 
Stand-pipe, Variety Iron Works, Cleveland. 4,220 
Stand-pipe pier, Faster & Son, Lewisburg, O 
Pumping station, Marks W. Nation, Eaton.. 
Stop boxes, Bingham & Taylor, Buffalo, N. Y....... 
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Fire hydrants, R. D. Weod & Co., Philadelphia, Pa, 1,724 
ons valves, Galvin Brass & Iron Works, Detroit, 


h 
Pompins machinery. Gordon Steam oe Co., 
Hams vcvnscadescics 


cseaenecenese 2 lo 
Pi . ° 
Cemmetian' ot of tee wale, ore at $1, R. — 
COMTI csp cccretececdsvines iéséedateawan teseke oe WY 
Total... .+: apaekbenweasiie Kédhatindeeuaweking tweedy « 54,288 
Fremont, O.—Plans for an additional supply are under 
consideration. 
Willoughby, O.—The Improvement Association has 


been investigating possible sources of supply and has 
petitioned the Council to take steps toward works. 

Calumet, Mich,.—It is reported that the contract for 
pive-laying has been awarded to E. Henwood, Red Jacket, 
and that work has been started. 

Jackson, Mich,.—The Water Committee has recom- 
mended that the well near the flowing well be completed, 
and that a receiving well 30 ft. in diameter by 30 ft. deep 
be sunk near the present pumping station ; that a 24-in. 
vitrified pipe be laid from the first named wells to the 
receiving well, and that the wells at the pumping station 


be connected with receiving well; that certain existing 

mains should be replaced with larger ones ; a force main 
should be laid to connect with an elevated reservoir or 
stand-pipe. Bonds to the amount of $100,000 must be 
votei upon by the people. 

Ludington, Mich.—Anug. 31 the town will vote on the 
purchase of the company’s works. 

Nashville, Mich —The town clerk informs us that the 
people have voted for works, 195 to 75, and that $20,000 of 
bonds will be issued. 

Northville, Mich.—Works are projec 
either by a company or the village 
$30,000. 

South Haven, Mich,—The p2ople will vote on issuing 
bonds for works. 

Springfield, fll —It is stated that D.C. Cregier will 
report in favor of a 24-in. main from the river to the 
reservoir; estimated cost, $59,010. 

Tomahawk, Wis .--W. W. Curtis, Engineer, St. 
Minn., has sent the following : 


Bids for materia! and labor for works will be received 
by the Council until Sept. 2. There will be a 1,009,000- 
gall. pump, a boiler, wood tank or tower, frame pump- 
house, and about 250 tons of cast-iron pipe and specials, 
ee valves and hydrants. A. J. Olson is City 
Clerk. 
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NORTHWESTERN. 

De Witt, Ia.—-A well is being sunk and works are pro- 
posed. 

Matvern, Ta.—Bonds to the amount of $7,000 have been 

voted for works- 

Mount Pleasant —The people have voted to buy the 
company's works for $32,500. 

Winnebago, Minn,.—The contract for works has been 
awarded to the Smedley Manufaciuring Co., Dubuque. 
The works will cost about $9,050. 

Madelia, Minn.—The contract for work has been 
awarded to Fairbanks, Morse & Co., St. Paul. 

Blue Springs, Neb,—J. H. Casebeer, City Clerk, in 
forms us that construction will probably be started by 

Oct. 1. 

Schuyler, Neb.—F. L. Burrell, of fremont, Designing 
Engincer, informs us that the contract for works has been 
awarded to the Michigan Pipe Co., Bay City, for $25,271, 
in 5% bonds. 

Flantreau, 8S, Dak.—A,1. Whitman, Clerk, informs 
us that the village wishes to sell about $10,000 of bonds to 
enable it to build works, or to grant a water and light 
franchise. Proposed supply, river, pumping to tank or 
stand-pipe. Population, 750. 

Crystal, N. Dak,—Fire protection works are talked of. 

Dillon, Mont.—We are informed that the franchise 
granted J. H. Lawrence and others expires Sept. 1, unless 
construction is started, and that nothing had been done 
Aug. 18. 

White Sulphur Springs, Mont.—We are informed 
that bids for a franchise are now being received. Address 
A. M. Henry. 


SOUTHWESTERN. 

Amarillo, Tex.—G. R. Wood informs us that a liberal 
franchise could be obtained here. 

Austin, Tex —Steps to buy the company’s works are 
basing taken by the Board of Public Works. 

Baird, Tex.—The Baird Water & Power Co. has se- 
cured its charter and is receiving stock subscriptions 

Corpus Christi, Tex,.—H. Keller, Mayor, has sent the 
following: 


A contract for building works has been given to Frank 
McMullen and Guido Jaeger, Rich Hill, Mo., for $82,000. 
The supply will be from artesian, open or gang wells. and 


there will be a stand-pipe, 6 miles of mains and 60 hy- 
drants. 


Denton, Tex —It is reported that a flow of water has 
been secured and works will be built. 

Gonzales, Tex.—City works are talked of. The present 
plant is owned by a company. 

Huntsville, Tex.—There is talk of organizing a com- 
pany to enlarge an ice factory and build water and elec- 
tric lighting plants. Address W. S. Gibbs. 

Longview, Tex.—We are informed that the town thinks 
of building works. W.H. Emerson has just completed a 
flowing well for an ice factory, and can give further in- 
formation. 

Stephenville, Tex.--Address W.C. Baldwin regarding 
proposed water and lighting plants. 

Sulphur Springs, Tex.—O. M. Pati informs us that 
the city will receive proposals for franchise until Sept. 
15. Proposed supply, wells or reservoirs, pumping to 
stand-pipe; estimated cost, $30,000 to $35,000. Population, 
4,000. Address above. 

Oklahoma, uk, T.—Tine Oklahoma Water & Light Co., 
of Chicago, has been incorporated by H. S. Oakley and J. 
Gibson; capital stock, $300,000. 

Pueblo, Col.—The mains will be extended to Lincoln 
Place, National Park and Capital Hill. Pipe has been 
ordered.——The Z. V. Trine Investment Co. proposes to 
build works to supply Overton, a new oil town6 miles 
north of Pueblo. 


PACIFIC, 


Mount Vernon, Wash,—Fred Pickering has sent the 
a. ta ’ 


Council has granted a franchiseto J. N. Turner 
umviane Supply, eer ona spring, AB. to stand- 


pipe. Estimated cost, $35.07). 
public purposes for five y rears . Population, 1,800 

Oakesdale, Wash, — Ww . G. Gilstrop informs us that 
the to wn wishes to build works. Population, 1,000 

Spokane, Wash. —Capt. T. W. Symons, Consulting En 
gineer, has recommended that the proposed new supply 
be from the springs of the little Spokane. Thesprings are 
50 ft. below the divide separating them from the city, and 
a pumping and repumping plants are favored. The daily 
capacity of the springs is said to be 24,000,000 galls., and 
the supply needed at present, 5,000 .000 galls. 

Berkeley, Cal.—W. G. Raymond, of Raymond & Bay. 
San Fra ncisco, has been employed to make preliminary 
plansand estimates for asalt water street sprinkling, 
sewer flushing and fire protection works. 

Oaktand, Cal.—The Piedmont Springs Water Co 
been incorporated to operate in Alameda Co.; capital 
stock, $309,000; directors, W. J. Dingee, W. F. Boardman 
and others. Water will be taken from springs on the 

land of Mr. Dingee. 

Ukiah, Cal,—City works are 
are owned by T. H. Jamison. 
or F. Brunner. 

Ogden, Utah.—The city talks of buying the new works. 


ARTESIAN WELLS. 

Lynchburg, Va—Address J. E. Edmunds regarding a 
proposed well. 

Jacksonville, Fla.—Bids for a 6-in. 
the city park are wanted. 

Hammond, La.-—It is reported that a 
sunk. 

Toledo, O.—The city talks of boring two wells. 

Big Rapids, Mich.—A company is being organized to 
drill an 1,800-ft. mineral well and build a bath house. 

Collinsville, TU,.—The council has appropriated $5,000 
fora well. If successful, water-works may be built. 

Litchfield, TU.—An artesian well company is projected, 
and a 3,000-ft. well is talked of. 

Niobrara, Neb.—S. Draper informs us that an artesian 
well will probably be started Sept. 1. If successful, water- 
works may be built. 

Helena, Mont.—The subscribers to the artesian well 
fund ask bids until Sept. 10 for a 6-in, well. w ith a 55¢-in. 


The city has free water for 


has 


talked of. Small works 
Address John McGlashan 


well to be sunk in 


well will be 


casing. Address Col. Broadwater, Montana National 
Bank. 
Alvarado,Tex .— Money has been voted for a well. Ad- 


dress J. H. Russell, Mayor. 
Mc Kinley, Tex .—The Council has appropriated money 
for a well. 


Seymour,Tex .--A well is talked of. 


IRRIGATION, 

Kanseas,—A dispatch to the Kansas City Times, from 
Coolidge, states that an irrigation district was formed in 
Hfamilton Co. recently under the irrigation law passed last 
winter, and that two more districts are talked of, adjacent 
to the first. Preliminary surveys have been made for a 
ditch taking water from the Arkansas River near Holly, 
Colo., and permission to divert water has been obtained 
from the Secretary ef State of Colorado. The first district 
may supply water to the next two. 

Beaumont, Cal.—There is talk of organizing a district, 

Escondido, Cal.—According to the San Diego San 
Diegan the directors of the Escondido Irrigation District 
have voted to accept the offer of Moffett, Hodgkins & 
Clarke, Syracuse, N. Y., to supply 1,000 ins. of water at 
$300 per in., and an annual rental of $25 per in. in addition, 
The company proposes to deliver 200 ins. by July 5, 1892. 

Huron, Cal.—The Huron Irrigation District is the 
proposed name of a district to include land lying between 
the Sunset district and the foot hills of the coast range. R. 
Jones is Secretary of the Committee having the matter in 
charge. 

Lassen County, Cal.—The Honey Lake Improvement 
Co. has been formed, and a committee has been appointed 
to report upon a supply from wells, 

Otay, Cal.—Robert Perry is working for an irrigation 
district to include about 45,000 acres near the Sweetwater 
River. 


San Marcos, Cal.—There is talk of a new irrigation 
district. 

Saticoy, Cal.—Ata meeting held to discuss the or- 
ganization of a district a resolution favoring the pro- 
ject was adopted, and J. M. Sharp, J. B. Kelsey and 
others were appointed as an investigating committee. 

New Companies .—Island Irrigation Co., Burns, Ore.: 
$2,000; M. E. Dalton, Poso Canal & Irrigation Co., Visalia, 
Cal. ; $100,000; E. 0. Millers, J. G. Knox and others. 

SEWERACE AND MUNICIPAL. 

Sewers.— Maine.—Gardiner. Plans and estimates are 
to be prepared by Mr. F. Danforth, of Gardiner. 

Massachusetts.—Boston. The city engineer has been 
authorized to expend $58,000 on the extension of the sewer- 
age system to Squantum.—Nantucket. A committee has 
been appointed to investigate the sewer question and en- 
g#ge an engineer to prepare plans. Mr. J. ©. Barney, C- 
E. Snow and W. F. Codd are on the committee. 

New York,—Cobieskill. An engineer has been engaged 
to prepare plans and estimates at an expense of $350,— 
Olean. Mr. J. A. Seymour, City Engineer of Bradford. 
has made a proposition to prepare plans and estimates 
for the proposed system.—Jamestown. The Board of 
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Public Works is considering the questions of paving anc 
sewerage. 

New Jersey .— East Orange. The Township Committee 
has declined to participate with Orange in the construc- 
tion of a sewer to the Passaic River.—Belleville The 
Township Committee will oppose the construction of the 
above sewer through its territory, on account of the 
consequent pollution of the river.—Orange. The bidders 
for the outlet sewer are James Smith & Son, Faston, Pa.; 
Joseph Moore, New York, N. Y.; Empire Construction 
Co., New York, N. Y.; James McParland, Philadelphia, 
Pa.; Sandford, Stillman & Co., Jerzey City, N. J. 

South Carolina,.—Florence. A sewerage system is 
under consideration, and surveys are to be made. For 
particulars address the mayor. 

Alabama,.—Birmingham. Mr. J. W. Kendrick, City 
Engineer, has been directed to prepare plans for the 
sewerage of the south side. 

Mississippi.—Vicksburg. An ordinance has been pre- 
pared authorizing the making of a contract with the 
Lewis Mercer Construction Co. for the construction of a 
system of sewerage. 

Ohio,.—Ashtabula. A sewer contract amounting to 
$22,000 has been granted to Mr. F. Groch.—sidney. The 
State Board of Health has examined the location and 
plans of the system proposed by the city engineer, and 
recommended certain changes. 

Indiana.—Muucie. A vitrified pipe sewer, 8 to 16 ins. 
diameter, with manholes, catch baains, flush tanks, etc.. 
is to be built on Jefferson St. 

Michigan,.— Ypsilanti. The Council has accepted the 
report of the sewerage committee, recommending the 
construction of a main sewer on each side of the Huron 
River.—Ann Arbor. The sewerage question is being dis- 
cussed, 

Tilinois,—Monmouth. An ordinance has been passed 
providing for the construction of a system of sewers. 

North Dakota,—Grand Forks. The contract for vitri- 
fied pipe sewers has been awarded to W. P. Alsip and 
0. C. Jewett at $13,000, 

Oregon,.—Roseburg. A sewerage system is to be built. 
~—Portland. The plans of Mr. Rudolph Hering, of New 
York, for sewerage for the East Side, have been adopted. 

Washington,—North Yakima. About $42,000 will be 
spent on a sewerage system. 

California,—Los Angeles. Work is in progress on the 
western intercepting sewer, which is a tunnel 6,500 ft. 
long, for a 20-in. pipe. Some of the shafts are 30 to 40 ft. 
deep. The contract price is $1.07 per ft. for excavation 
and pipe laying, and $59 per manhole. 


Streets. Massachusetts, -Chelsea. 
paving is to be tried.—Malden. 
ing laid. 

Rhode Istand.—Providence. 
to be tried. 

New York.—New York. A considerable amount of 
work isto be done in regulating, grading, paving and 
street improvement in the northern section of the city, un- 
der the Commissioner of Street Improvements. 


Vitrified brick 
Brick sidewalks are be 


Vitrified brick paving is 


Pennsyleania.—Pottsville. Tne Commissioners of 
Roads and Highways(Mr. N. P. Walker, chairman), are 
making an effort to start a systematic work of strect 
paving. 

Alabama,.— Mobile. During July and August about 
15,958 sq. yds. of sidewalk have been paved at an average 
cost of $1.50 per sq. yd.—Birmingham. The Street Com- 
mittee has awarded contracts for street work amounting 
to $75,000. 

Bonds.—Benton Harbor, Mich., $50,000 for public im- 
provements. Orlando, Fla., $15,000 for paving, to be 
voted on Sept. 12. Dennison, Tex., $110,000 for sewers, 
streets, etc. Lynn, Mass., $200,000. Orange, N. J., $480,- 
000 for sewers. Tampa, Fla., for street improvements. 
Columbus, Ga., for sewers. Norwood, 0., $5,000 for side- 
walks, proposals received Sept. 21, W. KE. Wicbgan, 137 
Walnut St., Cincinnati, O. 

Michigan.—Detroit. The Parkhurst Paving Co., o 
Minneapolis, Minn., is laying a patent cement curb on 
Woodward Ave., at a cost of about 75 cts. per lin, ft. ; 

ELECTRICAL. 


Electric Light.—New plants or extensions of existing 
systems are reported as probable in the following places ; 
Ypsilanti, Mich., address Frank Tooker, of Bay City; Pen - 
sacola, K'la., address the Stratton Ice Works; Henderson, 
N. C., address the Henderson Light & Power Uo.; 
Cordele, Ga.; Huntsville, Tex., address W.S. Gibbs or 
C. G. Barrett; Jonesvoro, Ark.; West Bend, Wis.: Qua- 
kertown, Pa.; Manlius, N. Y.; Dallas, Tex., address the 
Mayor; Albion, Ia.; Carthage, Ill.; Muskegon, Mich. ; 
Grand Haven, Mich.: Dillsburg, Pa.; Markdale, Ont.; 
Portland, Conn.; Cannelton, Ind. 

Deposit, N. Y.—It 1s reported that $17,000 have been 
subscribed toward a plant. . 

Chattanooga, Tenn.—Guild & White will purchase a 
750-light incandescent dynamo, 100 lamps of 50 c. p. and 
other supplies. 

Kansas City, Mo.—The Merchants Electric Light Co 
states that subscriptions to the stock are being made in a 
satisfactory manner, and that a contract for the plant will 
be let soon. 

New Companies.—Millersburg Electric Light Co., Mt. 


Vernon, O.; capital steck increased from $15,000 to $25,000 
Urbana Electric Light & Power Co., Urbana, O., capital 
stock increased from $30,000 to $50,000. Georgia Electric 
Light Co., Atlanta, Ga.; capital stock, $600,000; incorpora 
tors, H. M. Atkinson, H. E. W. Palmer, J. H. Porter, and 
others. North Portland Light & Water Co, Portland, 
Ore. ; capital stock, $10,000; incorporators, F. J. McKenna, 
G. H. Van Houten, C. N. Faulk. Edison Electric Light & 
Power Co., Fresno, Cal.; capital stock, $100.00; incorpora- 
tors, J. M. Ryan, L. Gundelfinger, W. Fahey and others. 
Edison Electric Illuminating Co., Atlanta, Ga.; capital 
stock, $10,000; incorporators, J. F. Dickenson, W. H. Rhett 
W.H. Inman. Gray Electric Co., Chicago, Ill.; capital 
stock, $50,000; incorporators, E. Gray, F. K. W. Cushing. 
L. O. McPherson. Columbian Electric Light, Heat,Power 
& Mfg. Co., Jersey City, N. J.; capital stock, $1,000,000; in- 
corporators, J. Hirshfield and W.Wright,of New York,.A. 
P. Morison,of Montclair. Lake Charles Ice, Light & Water 
Works Co.. Lake Charles, L1.; capital stock, $100,000; in- 
corporators, J. A. Landredth and others. Chicago Equip- 
ment, Chicago, Ll. ; capital stock,$1,000,000; incorporators, 
R. H. Pugh, R. Wilbeforce, H. 8. Munroe. Marshall 
Electric Light & Power Co., Marshall, _ Iil.; 
capital stock, $10000; incorporators, G. L. Cragg, 
F. A. Wunders, E. M. Arnold. Coeur d’Alene City 
Illuminating Co., Coeur d’Alene City, Idaho; capital 
stock, $20,000; incorporators, M. R. Killinger, D. 
Thiery, C. D. Barry and others. Edison General Electric 
Co., Boise City, Idaho; capital stock, $12,000,000; incorpo- 
rators areall residents of New York, represented in Idaho 
by John Cunningham, of Boise City. Oklahama Water & 
Light Co., Chicago. Tll.; capital stock, $30,000; incorpo- 
rators, Chas. Wood, H. S, Oakley, J. Gibson. 


CONTRACTING. 

Street Work,—North Tonawanda, N. Y.—The con 
tract for brick paving on Goundry St. has been awarded 
oy Mr. T, W. Barrelly, City Engineer, to Wm. C. Long, at 
$2.58 per sq. yd. The Porter brick has been adopted. The 
pavement will be of vitrified brick upon a broken stone 
foundation, with medium stone curb and gutter. 

Dotgeville, N, ¥.—The contract for grading Main St. 
ha; been awarded to R. J. Guile at 27 cts. per yd. 

Brooklyn, N, Y.—Proposals received by the Depart- 
ment of Public Works for grading and cobblestone pav- 
ing on North Eleventh St. rangeifrom $1.95 to $6.57 per 
running ft. 

Detroit, Mich.—Tne Board of Public Works has 
awarded two contracts for cedar block paving on plank 
foundation, at $1.73 and $1.83 per sq. yd. 

Jeffersonville, Ind,—The Street Committee” has 
awarded the contract forimproving Missouri Ave. to P. H. 
Sweeney, at $10.91 per sq. 


Sewers,— Detroit, Mich.—Recent bids received by the 
Board of Public Works ranged from $3.07 to $3.74 per ft. 
for sewers, and from $30 to $40 for man holes. 

Corry, Pa.—M. and J. McMahon bid $7.24 per ft. for 
48-in. brick and $9.70 per ft. for iron pipe sewers. The 
contract has been awarded to W. J. Dunn, of AHegheny, 
Pa., at $63,139. 

Covington, Ky.—Proposals for sewers at Fort Thomas 
were as follows: F. R. Vinnego, Hamilton, O., $2.82 per 
ft. for iron pipe, $12 for man holes; T. C. Brown, Newport, 
Ky., $1.14, $10; J. S. McLand, Newport, Ky., $1.70, $13. 

Dredging.— Kuffalo, N, ¥Y.—The contract for dredging 
26,000 cu. yds. in lower Black Rock harbor has been 
awarded by Mr. Hannan, State Superintendent of Public 
Works, to Hingston & Woods, of Buffalo, at 10% cts. per 
eu. yd. 


Bridge and Masonry.—The County Commissioners of 
Westmoreland Co., at Greensburg, Pa.. have awarded 
the contract for a new county bridge across Brush Creek 
to the Pittsburg Bridge Co., of Pittsburg, Pa., at $23.15 
per lin. ft., and the masonry to W. J. Miller at $13.33 per 
cu. yd. 


Levees.—Two contracts embracing 3 miles of levee 
work between Helena and Oldtown, Ark., in the Second 
Mississippi Levee District, have been awarded by Capt. S. 
W. Roessler, U. S. Engineer Office, Memphis, Tenn.: 
Hartnett & O’Brien, 135,000 cu. yds. at 18 cts. per cu. yd.; 
Oliver, Ferguson & Co., 100,000 cu. yds. at 18.96 cts. per 
cu. yd. 


PROPOSALS OPEN. 

Street Work.— Ottawa, Ill.—About 15.000 sq. yds. of 
double layer brick paving on sand. 5,000 ft. of sandstene 
curbing, 1,709 ft. of pipe sewer, James F. Farrell, City 
Clerk. Sept. 8. 

Tarrytown, N. Y¥.—Grading and macadamizing on 
White Plains road. F. V. Millard, Town Clerk. Aug. 31. 

Cincinnati, O.—Grading. curbing, gutters and boulder 
pavement on Baltimore Ave. Board of Administration. 
Sept. 18, 

Birmingham, Ala.—About 25,800 sq. yds. of 1-in. as- 
phalt paving, and 4,000 sq. yds. of brick paving. J. W. 
Kendrick, City Engineer. Sept. 3. 

Sewer. —Columbus, 0.—On Rich St.; 24, 30 and 36 ins. 
diameter. Board of Public Works. Sept 4. 

Canal.—Excavating about 8,000 cu. yds. for canal be- 
tween Long Lake and Old Town Bayou P.©. Thweatt, 
Cotton Belt Levee District No. 1, Helena, Phillips Co., 
Ark. Sept. 5. 


Dredging.—Channel in front of the city of Oaklang 
Cal. G, H. Mendell, U. S. Engineer Office, San Francis. 
0, Cal. Sept. 4. 

Supplies.—Cement, sand, pebbles and broken stone: at 
Fort Washington, Md., and Fort Monroe. Va. Lieut.-Col, 
P. C. Hains, U. S. Engineer Office, Washington; D. c. 
Sept. 21. 


MANUFACTURING AND TECHNICAL, 


Locomotives.—The Baldwin Locomotive Works, of 
Philadelphia. Pa., have delivered 3 passenger engines to 
the Baltimore & Ohio. The Schenectady Locomotive 
Works, of Schenectady, N. Y., have an order for two. 
cylinder compound engines for the Southern Pacific, 
one being a twelve-wheel freight engine weighing 
144,000 Ibs., with 115,000 on the driving wheels, and the 
others passenger engines weighing 129,500 Ibs., with 
98,000 Ibs. on the driving wheels; the cylinders will be 29 
and 29ins. diameter. The Pittsburg Locomotive Works: 
of Pittsburg, Pa., have an order for 10 engines for the 
Lake Erie & Western. The [Illinois Central has placed 
orders for 20 locomotives, for use on the division south of 
Cairo, Ill. The Richmond Locomotive Works, of Rich- 
mond, Va., have an order for 4 passenger engines, with 
cylinders 18 X 24 ins. for the Seaboard Air Line. 


Cars.—The Mount Vernon Car Mfg. Co., of Mount Ver- 
non, Ill.,is building 300 coal cars for the Cincinnati, 
Hamilton & Dayton, 300 box cars for the Illinois Central, 
and refrigerator cars for the Union Refrigerator Transit 
Co., of St. Louis, Mo. The Barney & Smith Mfg. Co., of 
Dayton, O., is building cars for the Kansas City & In- 
pendence. The Pullman Car Co. has an order for 
21 passenger cars for the Baltimore & Ohio. The 
Haskell & Barker Car Co., of Michigan City, Ind., is 
building 250 box cars for the Wabash. The [Illinois Cen- 
tral is having 1,000 box cars, 400 fruit cars and 100 flat cars 
built. The Ensign Car Co., of Huntington, W. Va., is 
building 200 box and furniture cars for the Southern 
Pacific. 


Signal Plant.—The Johnson Kailroad Signal Co., of 
Rahway, N. J.,is putting in interlocking plants at Rock- 
away Junction, for the Long Island; at Auburn Junction, 
for the Chicago & Western Indiana, Wabash, and Belt 
Line, of Chicago; and at Atlantic, on the Old Colony. The 
company has just completed the equipment of Montauk 
Junction, Long Island City, for the Long Island. 


The Pintsch gas plant at Savannah, Ga.., is completed, 
and hasa daily capacity of 20,000 cu. ft. per day. Pipes 
have been laid to the Savannah, Florida & Western, the 
Georgia Central and the Tybee stations, so that a train 
of cars can be supplied in a short time with gas sufficient 
for a journey of 24 to 72 hours. 


Companies,—Extensible Car Step Co., of Kalamazoo, 
Mich.; H. B. Peck, Kalamazoo; $100,000. Virginia Asphalt 
Block & Concrete Pavement Co., of Roanoke, Va.; Vice- 
President, W. S. Wilkinson, Baltimore, Md.; $100,000. 
Single Rail & Saddle Truck Ry. Co., of Portland, Ore., 
J. B. Mahana, Z. T. Wright, A. P. Armstrong; $650,000. 
National Car Wheel Co.. of Chicago, Lll.; C. L. Billings, 
A. E. Peters, George Patton; $100,000. Pennsylvania Ar- 
tificial Stone Paving Co.. of Lock Haven, Pa.; $30,000. 
George Car Coupler Co., of Birmingham, Ala.; to manu- 
facture a coupler invented by M. H. George; secretary, G. 
R. Harsh. 


Metal Market Prices — Rails.—New York: $30.75 to 
$31; old rails, $21.59 for iron and $17 for steel. Pittsburg: 
$30; old rails, $23.25 for iron and $17.50 for steel. Chicago: 
$31.50 to $32: old rails, $23 to $23.50 for iron and $14 to $16 
for steel. 

Track Materials.—New York; steel angle bars, 1.7 to 
to 1.8 cts.; spikes, 2.15 to 2.25 cts.; track bolts, 2.7 to 2.8 
cts. Pittsburg: splice bars, 1.75 to 1.85 cts. for iron or 
steel; iron or steel spikes, 2.15 cts.; iron track bolts, 2.75 
cts. with square and 2.85 cts. with hexsgon nuts. Chicago: 
splice bars, 1.85 to 1.9 cts. for iron, 2 cts. for steel; spikes, 
2.2 to 2.25 cts.; track bolts, 2.8 to 2.85 cts. with hexagon 
nuts. 

Foundry Pig Tron.—New York: $14 to $18. Pitts- 
burg: $14.50 to $16.50. Chicago: $14 to $16.50 

Pipe.—Cast iron, $25 to $30 per ton. Wrought iron, dis- 
counts as follows, at Pittsburg: 524% and 42% per cent. on 
black and galvanized butt-welded; 624 and 50 per cent. 
on black and galvanized lap-welded. Casing 55 per cent. 

Lead.—New York: 4.45 to 4.5 cts. Chicago: 4.25 to 4.3 
cts. St. Louis: 4.2 cts. 

Structural Material.—New York: beams, 3.1 cts.: 
channels, 3.1 cts.; angles, 1.9 to 2.1 cts.; tees, 2.45 to 
2.75 cts.; sheared iron plates, 1.95 to 2.25 cts.: steel plates, 
1.95 to 2.15 cts. for tank, 2.3 to 2.6 cts. for shell, 2.5 to 2.7 cts 
for flange, 3.75 to 4.25 éts. for firebox. Pittsburg: beams. 
3.1 cts.; channels, 3.1 cts.; angles, 2 cts.; tees, 2.6 cts.; 
universal iron mill plates, 2.05 cts.; sheared steel bridge 
plates, 2.15 to 2.2cts.; refined bars, 1.8 to 1.85 cts.; steel 
plates, 2.1 cts. for tank, 2.35 cts. for shell, 2.55 cts. for 
flange, 3.9 to 4.25 cts. for firebox. Chicago: beams, 3.2 cts.; 
channe!s, 3.2cts.; angles, 2.1 to2.2cts.; tees, 2.6to 2.7 cts.; 
universal! plates, 2.15 to 2.2 cts.; sheared plates, 2.25 to 2.35 
cts. for iron; steel plates, 2.4 to 2.6 cts. for tank, 2.85 to 3 
cts. for shell, 3to 3.25 cts, for flange; 4.5 to 5.5 cts. for 
firebox; boiler rivets, 4.25 ae. 


. 








